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(57) Abstract 

The subject invention 
relates to pyiimidine-thioalkyl 
and alkylether compounds 
of Formula (I) and 
pyrimidine-thioalkyl and 
alkylethers of Formula (IA), 
namely the compounds of 
Formula (I) where R4 is 
selected from the group 
consisting of -H W-NR15R16 

where Ris is -H and R« is -H. n M 
Ci-Qs alkyl, NH2 or R15 and 

Ri6 taken together with the -N form 1-pyrrolidino, I-morpholino or 1-piperidino; and R« is selected from the group consisting of -H, or 
halo (preferably -CI); with the overall proviso that R 4 and R 6 are not both -H. The compounds of Formula (IA) are useful in the treatment 
of individuals who are HIV positive being inhibitors of viral reverse transcriptase. 
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ALPHA-SUBSTITUTED PYRIMIDINE-THIOALKYL AND ALKYLETHER COMPOUNDS AS INHIBITORS 
OF VIRAL REVERSE TRANSCRIPTASE 

BACKGROUND OF THE INVENTION 
5 1. Field of Invention 

The pyrimidine-thioalkyl and alkylether derivatives of Formula IA are useful 
in the treatment of individuals who are HIV positive, whether or not they show 
AIDS symptoms at the present time. The pyrimidine-thioalkyl and alkylether 
derivatives of Formula D3 are useful in the preparation of the pyrimidine-thioalkyl 
10 and alkylether derivatives of Formula IA 

2. Description of the Related Art 
U.S. Patent 5,025,016 (and EP 124 630) pyrimidine-thioalkyl pyridine 
derivatives corresponding to the general formula 



15 




in which Rj to R 4 , independently of one another, represent hydrogen, lower alkyl, 
halogen, amino or hydroxy groups, R 5 represents a free electron pair or a lower alkyl 

25 group, a halogen atom, m has the value 0 or 1, the pyrimidine-thioalkyl group being 
bonded in the 2-, 3- or 4-position of the pyridine ring, and to therapeutically 
compatible acid addition salts thereof. The compounds allegedly exhibit surprisingly 
improved bronchosecretolytic and myucolytic activity as well as having been found to 
show antiphlogistic activity. 

30 J. Med Chem. 1987, 30, 547-551 describes various 2-[(pyridinylmethyl)thio]- 

pyrimidine derivatives and the influence thereof on bronchosecretolytic properties in 
the phenol red screening model of the mouse in comparison to the known drug 
ambroxol. 

EP 477 778 (Derwent 92-106190/14) describes various benzene, pyridine and 
35 pyrimidine derivatives as ACAT enzyme inhibitors, for treating arteriosclerosis, and 
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cerebrovascular disease. 

J. Org. Chem, 1954, 19, 1793-1801 describes pyrimidine derivatives, including 
2-benzylmen:aptcH4-amincH6-pyrimidinol, 2-benzylmercapto-4-amino-6- 
chloropyrimidine, 2-beiizylmercapto-4-aniino-6-diethylaminopyrimidine as well as 
5 analogs of 6-dimethylaminopurine. 

British Patent 744,867 (CA 51:2063i) describes various 2-R'-S-6-RR'N- 
substituted 4-aminop yrimidines . 

An estimated one to one and one-half million people in the United States are 
infected with a human retrovirus, the human immunodeficiency virus type I (HTV-1) 
10 which is the etiological agent of acquired immunodeficiency syndrome, AIDS, see 
Science, 661-662 (1986). Of those infected, an estimated two hundred and fifty 
thousand people will develop AIDS in the next five years, see Science, 1352-1357 
(1985). On March 20, 1987, the FDA approved the use of the compound, ACT 
(zidovudine), to treat AIDS patients with a recent initial episode of Pneumocystis 
15 carinii pneumonia, AIDS patients with conditions other than Pneumocystis caxinii 
pneumonia or patients infected with the virus with an absolute CD4 lymphocyte 
count of less than 200/mm 3 in the peripheral blood. AZT is a known inhibitor of 
viral reverse transcriptase, an enzyme necessary for human immunodeficiency virus 
replication. 

20 U.S. Patent 4,724,232 claims a method of treating humans having acquired 

immunodeficiency syndrome utilizing 3'-azido-3'-deo^-thymidine (azidothymidine, 
AZT). 

It is known in the art that certain antibiotics and polyanionic dyes inhibit 
retrovirus reverse transcriptase. 

25 Many publications have reported the ability of various sulfated compounds to 

inhibit virus replication, including HIV. 

Nature 343, 470 (1990) and Science 250, 1411 (1990) disclose potent 
benzodiazepin type reverse transcriptase inhibitors. The compounds of the present 
invention are not benzodiazepin type compounds. 

30 J. Org. Chem. 1962, 27, 181-185 describes various 2-benzylthio pyrimidine 

derivatives, including 4-chlorc-5-me1iyl-2-[(phenylmethyl)lMo]-pyrimidine, 4-chloro- 
5-methyl-2-[[(2,4-dicWoro-phenyl)methyl]tMo]-pyrimidine, 4-chloro-5-methyl-2-[[(2- 
chloro-phenyl)methyl]ttoo]-pyrimidine, and 4-chloro-5-methyl-2-[[(4-chloro- 
phenyl)methyl]thio]-pyrimidine and their activity as antitumor compounds in 

35 screens against SA-180, CA 755, and L-1210 tumor systems. 
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J. Med. Chem. 1977, 20, 88-92 describes 2-aIkoxy and 2-alkylthio-4-amino 
pyrimidines, including 2-[(phenylmethyl)tMo]4-pyrimidinamine, 2-[[(4- 
chlorophenyl)methyl]thio]^pyrimidinamine, 2-[(3-pyridinylmethyl)thio]4- 
pyrimidinamine, and 2-(phenylmethoxy)-4-pvrimidinamirie > and their activity as 
5 inhibitors of deoxycytidine kinase. 

Collect. Czech. Chem. Comm. 1975, 40, 1078-1088 (CA 83:114326e) describes 
5-(3-iodopropargyloxy)pyrimidines as effective fungistatics. 

Synthesis 1981, 397-400 describes peroxypyrimidines 

J. Org. Chem. 1961, 26, 1884 describes the synthesis of aziridinyl pyrimidines 
10 as analogs of methioprim. 

J. Med. Chem. 1991, 34, 315-319 describes derivatives of thiouracil which 
have dihydroxyboryl group at the C-5 position. These compounds are useful for B 
neutron-capture therapy of malignant melanoma. 



15 SUMMARY OF INVENTION 

Disclosed are pyrimidine-tbioalkyl and alkylether compounds of Formula I 
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and therapeutically/pharmaceutically compatible acid addition salts thereof. 
25 The compounds corresponding to Formula I may exist in various tautomeric 

formulas, and are included within the scope of Formula I as well as Formula IA and 
IB. 

DETAILED DESCRIPTION OF THE INVENTION 
Disclosed are pyrimidine-thioalkyl and alkylether compounds of Formula I 

30 




35 I m 

R 41 
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where m is 0 or 1; 

R 1 is selected from the group consisting of -C=CH, -C0 2 R 53 , -CONR 54 R 55 , 
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10 where s is 0 or 1 (preferably 0) and R2 0 » R2i> ^22' ^23' ^24' ^25 

are the same or different and are selected from -H, Cj-Cg alkyl, CyC Q 
alkenyl, C r C 6 alkoxy, C r C 6 alkylthio, -C 3 -C g cycloalkyl, -CF 3 , -N0 2 , 
-halo, -OH, -CN, phenyl, phenylthio, -styryl, -COg^iJ.-CONCRgj^) 
(Rg 2 ), -CO(R 31 ), -(CH 2 ) n -N(R3 1 )(R3 2 ) > -aOHXR^XRga), - 

15 (CH^NtRg^WRgg)), (CH 2 ) n N(R 31 )(S0 2 (R 33 )), or where R^ and 

R 21 , or R 21 and Rr^, or R^ and R23 are taken together to form a five 
or six-membered saturated or unsaturated ring containing 0 or 1 
oxygen, nitrogen or sulfur, where the unsaturated ring may be 
optionally substituted with 1, 2 or 3, Cj-Cg alkyl, ^-Cg alkoxy, -OH, 

20 -CH2OH, -(CH^-NtRg^CRgjj), -C 3 -C 8 cycloalkyl, -CF 3 , -halo, 

C0 2 (R 31 ), -CON(R 31 )(R 32 ), -CO(R 31 ), -(C^^NCRgPCCOCRgg)), - 
(CH 2 ) n N(R 31 XS0 2 (R 33 )), -CN, -CH 2 CF 3 or -CH(CF 3 ) 2 , or phenyl, and 
the saturated ring may be optionally substituted with 1, 2 or 3, -C-j-Cg 
alkyl, -Cj-Cg alkoxy, -OH, -CH 2 OH or -(CH 2 ) n -N(R 31 XR 32 ) or one oxo 

25 (=0); 

where n is 0-3 and R 31 , R g2 , and Rg 3 are the same or different and 
are selected from 
-H, 

30 C r C 6 alkyl, 

phenyl optionally substituted with 1, 2, or 3 -halo, Cj-C 6 alkyl, 

C r C 6 alkoxy, -CF 3 , -OH or -CN, 
or where R 31 and R 32 taken together with the attached nitrogen to form a 
ring selected from -pyrrolidinyl, -piperidinyl, -4-morpholinyl, -4-thiomorpholinyl, -4- 
35 piperazinyl, -4-(l-Cj-C 6 alkyl)piperazinyl, 
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or a member selected from the group consisting of: 
1-cyclohexenyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, 2-imidazolyl, 
4-imidazolyl, 2-benzothiazolyl, 2-benzoxazolyl, 2-benzimidazolyl, 2-oxazolyl, 
4-oxazolyl, 2-thiazolyl, 3-isoxazolyl, 5-isoxazolyl, 5-methyl-3-isoxazolyl, 5- 
5 phenyl-3-isoxazolyl, 4-thiazolyl, 3-methyl-2-pyrazinyl, 5-methyl-2-pyrazinyl, 6- 

methyl-2-pyrazinyl, 5-chloro-2-thienyl, 3-furyl, benzofuran-2-yl, benzothien-2- 
yl, 2£T-l-benzopyran-3-yl, 2,3-dihydrobenzopyran-5-yl, l-methylimidazol-2-yl, 
quinoxalin-2-yl, piperon-5-yl, 4,7-dichlorobenzoxazol-2-yl, 4,6-dimethyl- 
pyrimidin-2-yl, 4-methylpyrimidin-2-yl, 2,4-dimethylpyririiidin-6-yl, 2- 
10 methylpyrimidin-4-yl, 4-methylpyrimidin-6-yl, 6-chloropiperon-5-yl, 5- 

cWoroinudazo[l,2-a]pyridin-2-yl, l-H-inden-3-yl, l-H-2-methyl-inden-2-yl, 3,4- 
dihydronaphth-l-yl, S-4-isopropenylcyclohexen-l-yl or 4-dihydronaphth-2-yl; 
where R 63 is selected from the group consisting of -H, C r C 6 alkyl, C 3 - 
C 6 cycloalkyl, phenyl (optionally substituted with 1, 2, or 3 -halo, 
15 C r C 6 alkyl, C r C 6 alkoxy, -CF 3 , -OH, -CN), or a five or six-membered 

unsaturated ring containing 0 or 1 oxygen, nitrogen or sulfur, where the 
unsaturated ring may be optionally substituted with -H, C r C 6 alkyl, 
C r C 6 alkoxy, -OH, -CH 2 OH, or -(CH 2 ) n -N(R 31 XR 32 ); 
where R 54 and R 55 being the same or different are selected from -H, 
20 c r c 6 alk y 1 ' a^y 1 ' or Phenyl (optionally substituted with 1, 2, or 3 

-halo, C r C 6 alkyl, C r C 6 alkoxy or -CF 3 ), or taken together with the 
attached nitrogen to form a ring selected from -pyrrolidinyl, 
-piperidinyl, -4-morpholinyl, -4-thiomorpholinyl, -4-piperazinyl, 
^-(l-Cj-CgalkyDpiperazinyl; 
25 R 41 and R 42 , being the same or different, are selected from the group 

consisting of -H and Cj-C 4 alkyl; 

Rj2 is selected from the group consisting of -H, Cj-Cg alkyl, 
-C 3 -C 6 cycloalkyl, -CN, -C(0)NH 2 , -C(0)N(C 1 -C 6 alkyl)(C 1 -C 6 alkyl), -CO^i, 
-C0 2 (C r C 6 alkyl), -CH 2 OH, -CH 2 NH 2 or -CF 3 ; 
30 R 13 is selected from the group consisting of -H, C r C 6 alkyl or -CF 3 ; 

Y is selected from -S-, -S(O)-, -S(0) 2 , or -0-; 

R 4 is selected from the group consisting of -H, -OH, halo or -NR 15 R 16 where 
R 15 is -H and R 16 is -H, C r C 6 alkyl, -NH 2 or R 15 and R 16 taken together with the 
-N form 1-pyrrolidino, 4-morpholino or 1-piperidino; 
35 R 5 is selected from the group consisting of -H, -C 2 H 4 OH, -C 2 H 4 -0-TBDMS, 
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halo, -Cg-C 6 cycloalkyl, C r C 3 alkoxy, -CHgCHgCl or C r C 4 alkyl, with the proviso 
that R 5 is not isobutyl; 

or R 4 and R 5 are taken together to form a five or six-membered saturated or 
unsaturated ring which together with the pyrimidine ring form the group consisting 
5 of 7H-pym>lo[2,3-d]pyrimidine, 5,6-dmydrc^7H-pyrrolo[2,3-d]pyriniidine, furo[2,3- 
dlpyrimidine, 5,6^imydro-furo[2,3^]pvrimidine, thieno[2,3-d]pyrimidine, 5,6-dihydro- 
thieno[2,3-d]pyrimidine, lH-pyrazolo[3,4-d]pyriniIdine, lH-purine, pyrimido[4,5- 
d]pyrimidine, pteridine, pyrido[2,3-d]pyrimidine, or quinazoline, where the 
unsaturated ring may be optionally substituted with 1, 2 or 3, Cj-Cg alkyl, Cj-Cg 
10 alkoxy, -OH, -CKLjOH, or -(CH 2 ) n -N(R 31 )(R3 2 ), -C 3 -C 8 cycloalkyl, -CF 3 , -halo, 
-CO,^), -CON(R 31 XRg 2 ), -COCRgi), -(CH2) n N(R 31 )(CO(R 33 )), -(CH 2 ) n N(R 31 ) 
(S0 2 (R^)), and the saturated ring may be optionally substituted with 1, 2 or 3, 
-C r C 6 alkyl, -C r C 6 alkoxy, -OH, -CH 2 OH, or -(CH 2 ) n -N(R 31 XR3 2 ) or one oxo (=0); 
and 

15 Rg is selected from the group consisting of -H, -OH, halo (preferably -CI), 

-CN, -CF 3 , -C0 2 (R 61 ), -C(0)R 61 or -C(0)N(R 61 XR 62 ) where R fil and R 62 are the 
same or different and are selected from 
-H, 

C r C 6 alkyl, 

20 phenyl optionally substituted with 1, 2, or 3 -halo, Cj-Cg alkyl, Cj-Cg 

alkoxy, -CF 3> -OH, -CN, 

or where R gl and Rg 2 taken together with the attached nitrogen to form a 
ring selected from -pyrrolidinyl, -piperidinyl, -4-morpholinyl, -4-thiomorpholinyl, 
-4-piperazinyl, or -4-(Cj-Cg alkyDpiperazinyl; 
25 with the overall proviso that R 4 and Rg are not both -H; and with the further 

proviso that and Rj^ and R 13 are not both -H except when Rg is selected from -CN, 
-CF 3 , -C0 2 (R 61 ), -C(0)R 61 or -C(0)N(R 61 XRg 2 ), or R x is selected from -C0 2 R 53 or 
-C(0)N(R 54 )(R 55 ); 

pharmaceutically acceptable salts, hydrates, N-oxides and solvates thereof; 
30 other than 

4-ammo-6^cUoro-2-(l-(4-(4-morpholmylcarbmyl^2-pyridinyl)ethyl)thio- 
pyrimidine 

4-Amino-6-(&loro-2-(l-(4-metiiyl-2-pyrid^ 

An embodiment of the present invention are compounds of Formula IA where 
35 R 12 ^13 aie no ^ hoth -H. 
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An embodiment of the present invention are pyrimidine-thioalkyl and 
alklyether anti-AIDS compounds of Formula IA, namely the compounds of Formula I 
where 

R 4 is selected from the group consisting of -H or -NRjgRjg where R 15 is -H 
5 and R 16 is -H, Cj-Cg alkyl, -NH 2 or R 15 and R 16 taken together with the -N form 
1-pyrrolidino, 4-morpholino or 1-piperidino; and 

Rg is selected from the group consisting of -H, halo (preferably -CI), -CN, 
-CF 3 , -C0 2 (R 61 ), -C(0)R 61 or -C(0)N(R 61 )(Rg 2 ). 

Compounds of Formula IB, namely the compounds of Formula I where: 
10 i) R 4 and/or R 6 are -OH; or 

ii) R 4 and R 6 are both halo, 
are useful as intermediates to produce the pyrimidine-thioalkyl and alkylether anti- 
AIDS compounds of Formula IA. 

An embodiment of the present invention are compounds of Formula I (as well 
15 as Formula IA and IB) where Y is -0-. 

A preferred embodiment of the present invention are compounds of Formula I 
(as well as Formula IA and IB) where s is 0 and Y is selected from the group 
consisting of -S-, -S(O)- or -S(0) 2 ; more preferably Y is -S-. 

A preferred embodiment of the present invention are compounds of Formula I 
20 (as well as Formula IA and IB) where s is 0 and Y is selected from the group 

consisting of -S-, -S(O)- or -S(0) 2 (more preferably Y is -S-); and with the proviso 
that Rj2 and R 13 are not both -H. 

A preferred embodiment of the present invention are novel compounds of 
Formula I (as well as Formula IA and IB) where s is 0 and Y is selected from the 
25 group consisting of -S-, -S(O)- or -S(0) 2 (more preferably Y is -S-); and with the 

proviso that R^ and R 13 are not both -H and with the further proviso that when R 4 
is halo or amino and R 6 is halo, R 1 is not 



30 




in which R' 4 represent hydrogen, lower alkyl, halogen, amino or hydroxy groups. 
R 4 is preferably -NH 2 . 
35 m is preferably 0. 
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R 6 is preferably -CI, -CF 3 or -CN. 

R 41 and R 42 are preferably -H. 

Rj^ is preferably -CH 3 . 

R 13 is preferably -H. 

R 1 is preferably selected from 
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R23 



more preferably a member selected from the group consisting of: 
3-isoquinolinyl, 1-isoquinolinyl, 2-quinolinyl, 3-quinolinyl, 3-(5,6,7,8-tetrahydro)- 

15 isoquinolinyl, l-(5,6,7,8-tetrahydro)-isoquinolinyl f 2-(5,6J,8-tetraJiyd^)-quinolinyl, 3- 
(5,6 J,8-tetxaJiyd!ro)Hiuinolinyl, 3-(5,6-dmy6b:o)-2H-2-pyrindinyl, l-(5,6-dihydro)-2H-2- 
pyrindinyl, 2-(5,6-dmyd^o)-liI-l-pyrindinyl, 3-(5,6-d^y<Iro)-lH-l-pyrmdinyl, 5- 
furo[2,3-c]pyridinyl, 6-furo[3,2-c]pyridinyl, 4-furo[3,2-c]pyridinyl, 7-furo[2,3- 
c]pyridinyl, 6-furo[2,3-b]pyridinyl, 5-furo[3,2-b]pyridinyl, 5-(2,3-<lmydro)-furo[2,3- 

20 c]pyridinyl, 6-(2,3-dmydro)-furo[3,2-c3pyridinyl, 4-{2,3-dmydro)-ftiro[3,2-c]pyridinyl, 7- 
(2,3-<imydn))-fun)[2,3-c]pyridinyl, 6^2,3-dmydro)-furo[2,3-b]pyridinyl, 5-(2,3-dihydro)- 
furo[3,2-b]pyridinyl, 6-(l,3-dmydro)-furo[3,4-c]pyridinyl, 4-(l,3-dihydro)-furot3,4- 
cjpyridinyl, 2-(5,7-dmydro)-furo[3,4-b3pyridinyl, 6-(3,4-dihydro)-2H-pyrano[2,3- 
c]pyridinyl, 6-(3,4-oUhydro)-lH-pyrano[3,4-c]pyridinyl, 7-(3,4-dihydro)-lH-pyrano[4,3- 

25 clpyridinyl, 7-(3,4-dihydro)-2H-pyrano[3,2-c]pyridinyl, 5-(3,4-dihydro)-2H-pyrano[3,2- 
clpyridinyl, 5-(3,4-dihydro)-lH-pyranoE4,3-c]pyridinyl, 8-(3,4-dihydro)-lH-pyrano[3,4- 
c]pyridinyl, 8-(3,4-dihydro)-2H-pyrano[2,3-c]pyridinyl, 7-(3,4-dihydro)-2H-pyrano[2,3- 

b] pyridinyl, 2-(5,6-dihydro)-lH-pyrano[3,4-b]pyridinyl, 2-(5,6-dihydro)-2H-pyrano[4,3- 
Wpyridinyl, 6-(3,4-dihydro)-2H-pyrano[3,2-b]pyridinyl, 5-lH-pyrrolo[2,3-c]pyridinyl, 

30 6-lH-pyrrolo[3,2-c]pyridinyl, 4-lH-pyrrolo[3,2-c]pyridinyl, 7-lH-pyrrolo[2,3- 

c] pyridinyl, 6-lH-pyrrolot2,3-b]pyridinyl, 5-lH-pyrrolo[3,2-b]pyridinyl, 5-(2,3- 
dihydro)-lH-pyrrolo[2,3-c]pyridinyl, 6<2 > 3-dihydro)-lH-pyrrolo[3,2-c]pyridinyl, 4-(2,3- 
dmydro^lH-pyn-olorS^^pyridinyl, 7<2,3-dmydro)-lH-pyrrolo[2,3-c]pyridinyl, 6-(2,3- 
6Uhy(lro)-lH-pyrrolot2,3-b]pyridinyl, 5-(2,3-dihydro)-lH-pyrrolo[3,2-b]pyridinyl, 6-(l,3- 

35 dmydro)-lH-pyrrolo[3,4-c]pyridinyl, 4-(l,3-dihydro)-lH-pyrrolo[3,4-c]pyridinyl, 2-(5,7- 
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dihydro)-lH-pyiTolo[3,4-b]pyridinyl, 6-1,7-naphthyridinyl, 6-2,7-naphthyridinyl, 7- 
2,6-naphthyridinyl, 7-1,6-naphthyridinyl, 5-1,6-naphthyridinyl, 5-2,6-naphthyridinyl, 
8-2,7-naphthyridinyl, 8-1,7-naphthyridinyl, 7-1,8-naphthyridinyl, 2-1,7- 
naphthyridinyl, 2-1,6-naphthyridinyl, 6-1,5-naphthyridinyl, 6-(l,2,3,4-tetrahydro)- 
5 1,7-naphthyridinyl, 6-(l,2,3,4-tetrahydro)-2,7-naphthyridinyl, 7-<l,2,3,4-tetrahydro)- 
2,6-naphthyridinyl, 7-(l,2,3,4-tetrahydro)-l,6-naphthyridinyl, 5-(l,2,3,4-tetrahydro> 

1.6- naphthyridinyl, 5-(l^,3,4-tetrahydro)-2,6-naphthyridinyl, 8-(l,2,3,4-tetrahydrb)- 

2.7- naphthyridinyl, S-d^.S^-tetrahydro^lJ-naphthyridinyl, 7-(l,2,3,4-tetrahydro)- 

1.8- naphthyridinyl, 2-(5,6,7,8-tetrahydro)-l,7-naphthyridinyl, 2-(5,6,7,8-tetrahydro> 
10 1,6-naphthyridinyl, 6-(l,2,3,4-tetrahydro)-l,5-naphthyridinyl, 1-naphthyl, 2-naphthyl, 

5-<l,2,3,4-tetrahydro)-naphthyl, 6-(l,2,3,4-tetrahydro)-naphthyl, 4-(2,3-dihydro)-lH- 
indenyl, 5-(2,3-dihydro)-lH-indenyl, 5-benzofuranyl, 4-benzofuranyl, 6-benzofuranyl, 
7-benzofuranyl, 5-(2,3-dihydro)-benzofuranyl, 4-(2,3-dihydro)-benzofuranyl, 6-(2,3- 
dihydro)-benzofuranyl, 7-(2,3-dihydro)-benzofuranyl, 4-(l,3-dihydro)-isobenzofuran, 5- 
15 (l,3-dihydro)-isobexizo£uran, 4-lH-indolyl, 5-lH-indolyl, 6,lH-indolyl, 7-lH-indolyl, 4- 
(2,3-dihydro)-lH-indolyl, 5-(2,3-dihydro)-lH-indolyl, ^.S-dihydro^lH-indolyl, 7- 
(2,3-dihydro)-lH-mdolyl,4-(l,3-(ii^^ 

5- (3,4-dihydro)-lH-2-ben20pyranyl, 6-(3,4-dihydro)-m-2-benzopyranyl, 7-(3,4- 
dihydro)-lH-2-benzopyranyl, 8-(3,4-dihydro)-lH-2-benzopyranyl, 5-(3,4-dihydro)-2H- 

20 1-benzopyranyl, 6-(3,4-dihydro)-2H-l-benzopyranyl, 7-(3,4-dihydro)-2H-l- 

benzopyranyl, 8-(3,4-dihydro)-2H-l-benzopyranyl, 5-(l,2,3,4-tetrahydro)-isoquinolinyl, 

6- (l l 2,3,4-tetrahydro)-isoquinolinyl, 7-(l,2,3,4-tetrahydro)-isoquinolinyl, 8-( 1,2,3,4- 
tetrahydro)-isoquinolinyl, 5-(l,2,3,4-tetrahydro)-quinolinyl, 6-(l,2,3,4-tetrahydro)- 
quinolinyl, 7-(l,2,3,4-tetxahydro)-quinolinyl, 8-(l,2,3,4-tetrahydro)-qvunolinyl, 

25 5-thieno[2,3-c]pyridinyl, 6-thieno[3,2-c]pyridinyl, 4-thienot3,2-c]pyridinyl, 7- 
thieno[2,3-c]pyridinyl, 6-thieno[2,3-b]pyridinyl, 5-thieno[3,2-b]pyridinyl, 5-(2,3- 
dihydro)-thieno[2,3-c]pyridinyl, 6-(2,3-dihydro)-thieno[3,2-c]pyridinyl, 4-(2,3-dihydro)- 
thieno[3,2-c]pyridinyl, 7-(2,3-dihydro)-thieno[2,3-c]pyridinyl, 6-(2,3-dihydro)- 
thieno[2,3-b]pyridinyl, 5-(2,3-dihydro)-thieno[3,2-b]pyridinyl, 6-( 1,3-dihydro)- 

30 thierio[3,4-c]pyridinyl, 4-(l,3-dihydro)-thieno[3,4-c]pyridinyl, 2-(5,7-dihydro)- 

tWenot^-Wpyridinyl, 6-(3,4-dihydro)-2H-thiopyrano[2,3-c]pyridinyl, 6-(3,4-dihydro)- 
lH-thiopyrano[3,4-c]pyridinyl, 7-(3,4-dihydro)-lH-thiopyrano[4,3-c]pyridinyl, 7-(3,4- 
dibydro)-2H-thiopyi^o[3,2-c]py^^ 

5-(3,4-(iihydro)-m-thiopyrano[4,3-c]pyridinyl > 8-(3,4-(iihydro)-m-tWopyrano[3,^ 
35 c]pyridinyl, 8-(3,4-dihydro)-2H-thiopyrano[2,3-c]pyridinyl, 7-C3,4-dihydro)-2H- 
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thiopyrano[2,3-b]pyridinyl, 2-(5,6-dihydro)-lH-thiopyrano[3,4-b]pyridinyl, 2-(5,6- 
dihydro)-2H-thiopyrano[4,3-b]pyridinyl, 6-(3,4-dihydro)-2H-thiopyrano[3,2- 

b] pyridinyl, 5-benzo[b]thiophenyl, 4-benzo[b]thiophenyl, 6-benzo[b]thiophenyl, 7- 
benzo[b]thiophenyl, 5-<2,3-dihydro)-benzo[b]thiophenyl, 4-(2,3-dihydro)- 

5 benzo[b]thiophenyl, 6-(2,3-dihydro)-benzo[b]thiophenyl, 7-(2,3-dihydro>- 
benzo[b]thiophenyl, 4-(l,3-dmydro)-benzo[c]thiophenyl, 5-(l,3-dihydro)- 
benzo[c]thiophenyl, 5-(3,4-dihydro)-lH-2-benzothiopyranyl, 6-(3,4-dihydro)-lH-2- 
benzothiopyranyl, 7K3,4-dmydroVm-2-benzothiopyranyl, 8-(3,4-dihydro)-lH-2- 
benzothiopyranyl, 5-(3,4-dihydro)-2H-l-benzothiopyranyl, 6-(3,4-dihydro)-2H-l- 
10 benzothiopyranyl, 7-(3,4-dihydro)-2H-l-benzothiopyranyl, or 8-(3,4-dihydro)-2H-l- 
benzothiopyranyl; wherein such member is optionally substituted as described 
above; 

most preferably a member selected from the group consisting of: 
3-isoquinolinyl, 1-isoquinolinyl, 2-quinolinyl, 3-quinolinyl, 3-(5,6,7,8-tetrahydro)- 
15 isoquinolinyl, HS.SJ^tetrahyjiTO^isc^iiinolinyl, 2-(5,6,7,8-tetrahydro)-qiunolinyl, 3- 
(5A7,8-tetrahydro)-quinolinyl > 3-(5,6-dUydro)-2H-2-pyrmdinyl, H5,6-dihydro)-2H-2- 
pyrindinyl, 2-(5,6Himydro).m-l-pyrindinyl, 3-(5,6-dmydro)-m^l-pyrindinyl, 5- 
£uro[2,3-c]pvridinyl, 6-furo[3,2-c]pyridinyl, 4-furo[3,2-c]pyridinyl, 7-furo[2,3- 

c] pyridinyl, 6-furo[2,3-b]pyridinyl, 5-furo[3,2-b]pyridinyl, 5-(2,3-dihydro)-furo[2,3- 

20 clpyridinyl, 6-(2,3-dmydro)-furo[3,2-c]pyridinyl, 4-(2,3-dmydro)-nm>[3,2-c]pvridinyl l 1- 
(2,3-dmydro)-ruro[2,3-c]pyridinyl, 6-(2,3-dihydro)-furo[2,3-b]pyridinyl, 5-(2,3-dihydro)- 
furo[3,2-b]pyridinyl, 6^1,3-dmydro)-furo[3,4-c]pyridinyl, 4-(l,3-dihydro)-furo[3,4- 
c]pyridinyl, 2-(5J^imydro)-furot3,4-bJpvridinyl, 6-(3,4nimydro)-2H-pvrano[2,3^ 
c]pyridinyl, 6-(3,4-dihydro)-lH-pyrano[3,4-c]pyridinyl, 7-(3,4-dihydro)-lH-pyrano[4,3- 

25 c]pyridinyl, 7-(3,4-dihydro)-2H-pyrano[3,2-c]pyridinyl, 5-(3,4-dihydro)-2H-pvrano[3,2- 
c]pyridinyl, 5-(3,4-(lmydro)-lH-pyrano[4 J 3-c]pyridinyl, 8-(3,4-dihydrp)-lH-pyrano[3,4- 
c]pyridinyl, 8-(3,4-dmydro)-2H-pyranot2 > 3-c]pyridinyl, 7-(3,4-dihydro)-2H-pyrano[2,3- 
b]pyridinyl, 2-(5,6-dihydro)- lH-pyrano[3 ,4-b]pyridinyl, 2-(5,6-dihydro)-2H-pyrano[4,3- 
bjpyridinyl, or 6-(3,4-(ffiiydro)-2H-pyrano[3,2-b]pyrid^yl; wherein such member is 

30 optionally substituted as described above. 

Illustrative Rj members include: 
phenyl optionally substituted with one, 2 or 3 C r C 4 alkyl, C r C 3 alkoxy, halo, C r C 3 
alkylthio, trifluoromethyl, C 2 -C 6 dialkylamino, or nitro; 2- or 3-pyridinyl optionally 
substituted with C r C 6 alkyl, C r C 6 alkenyl, C r C 6 alkoxy, C r C 6 alkylthio, -C 3 -C 8 

35 cycloalkyl, -CF 3 , -N0 2 , -halo, -OH, -CN, phenyl, phenylthio, -styryl, -C0 2 (R 31 ), - 
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CON(R 31 )(R3 2 ), -CO(R 31 ), -(CH 2 ) n -N(R 31 XR 32 ), -C(OH)(R 31 )(R 33 ), - 
(C^^NCRgjXCOCRga)), -(CH 2 ) n N(R 31 )(S0 2 (R 33 )) ; naphthyl optionally substituted 
with one or 2 C r C 4 alkyl, C r C 3 alkoxy, halo, trifluoromethyl, C 2 -C 6 dialkylamino, 
c r C 3 alkylthio or nitro; -C=CH; as well as 3-isoquinolinyl, 1-isoquinolinyl, 2- 
5 quinolinyl, 3-quinolinyl, 3-(5,6,7,8-tetrahydro)-isoquinolinyl, l-(5,6,7,8-tetrahydro)- 
isoquinolinyl, 2-(5,6,7,8-tetrahydro)-quinolinyl, 3-(5,6,7,8-tetrahydro)-quinolinyl, 3- 
(5,6^yo>o)-2H-2-pyrinoTinyl, l-(5,6-dihydro)-2H-2-pyrindinyl, 2-(5,6-dihydro)-lH-l- 
pyrindinyl, 3-(5,6-dihyo^)-lH-l-pyrindinyl, 5-furo[2,3-c]pyridinyl, 6-furo[3,2- 
c]pyridinyl, 4-furo[3,2-c]pyridinyl, 7-£uro[2,3-c]pyridinyl, 6-furo[2,3-b]pyridinyl, 5- 
10 furo[3,2-b]pyridinyl, 5-(2,3-dihydro)-furo[2,3-c]pyridinyl, 6-(2,3-dihydro)-furot3,2- 

c]pyridinyl, 4-(2,3Hiihydro)-fiiro[3,2-c]pyridinyl, 7-(2,3-dihydro)-furo[2,3-c]pyridinyl, 6- 
(2,3^ydro)-furo[2,3-b]pyridinyl,5-(2,3-dihydro)-^ 

furo[3,4-c]pyridinyl, 4-(l,3-o^yo>o)-furo[3,4-c3pyridinyl, 2-(5,7-dihydro)-foro[3,4- 

b] pyridinyl, 6-(3,4-dihydro)-2H-pyranot2,3-c]pyridinyl, 6-(3,4-<Iihydro)-lH-pyrano[3,4- 
15 c]pyridinyl, 7-{3,4-dihydro)-lH-pyrano[4,3-c]pyridinyl, 7-(3,4-dihydro)-2H-pyrano[3,2- 

c] pyridinyl, M3,4-dihydro)-2H.pyrano[3,2^]pyridinyl, 5-(3,4-dihydro)-lH-pyranot4,3- 
clpyridinyl, 8-<3,4-oUhydro)-ffi-pyrano[3,4-c]pyri<H^ 

c]pyridinyl, 7-(3,4-dihydro)-2H-pyrano[2,3-b]pyridinyl, 2-(5,6-dihydro)-lH-pyrano[3,4- 
Mpyridinyl, 2-(5,6-dihydro)-2H-pyrano[4,3-b]pyridinyl, 6-(3,4-dihydro)-2H-pyrano[3,2- 

20 b]pyridinyl, 5-lH-pyrrolo[2,3-c]pyridinyl, 6-m-pyrrolo[3,2-c]pyridinyl, 4-1H- 

pyrrolo[3,2-c]pyridinyl, 7-lH-pyrrolo[2,3-c]pyridinyl, 6-lH-pyrrolo[2,3-b]pyridinyl, 5- 
lH-pyrrolo[3,2-b]pyridinyl, 5-(2,3-dihydro)-lH-pyrrolo[2,3-c]pyridinyl, 6-(2,3-dihydro)- 
lH-pyrrolo[3,2-c]pyridinyl, 4-(2,3-dihydro)-lH-pyrrolo[3,2-c]pyridinyl, 7-(2,3-dihydro)- 
lH-pyrrolo[2,3-c]pyridinyl, 6-(2,3-dihydro)-lH-pyrrolo[2,3-b]pyridinyl, 5-(2,3-dihydro)- 

25 lH-pyrrolo[3,2-b]pyridinyl, e-Cl.S-dihydro^lH-pyrrolotS^-dpyridinyl, 4-(l,3-dihydro)- 
lH-pyrrolo[3,4-c]pyridinyl, 2-(5,7-dihydro)-lH-pyrrolo[3,4-b]pyridinyl, 6-1,7- 
naphthyridinyl, 6-2,7-naphthyridinyl, 7-2,6-naphthyridinyl, 7-1,6-naphthyridinyl, 5- 
1,6-naphthyridinyl, 5-2,6-naphthyridinyl, 8-2,7-naphthyridinyl, 8-1,7-naphthyridinyl, 
7-1,8-naphthyridinyl, 2-1,7-naphthyridinyl, 2-1,6-naphthyridinyl, 6-1,5- 

30 naphthyridinyl, 6-(l,2,3,4-tetrahydro)-l,7-naphthyridinyl, 6-(l,2,3,4-tetrahydro)-2,7- 
naphthyridinyl, 7-(l,2,3,4-tetrahydro)-2,6-naphthyridinyl, 7-(l,2,3,4-tetrahydro)-l,6- 
naphthyridinyl, 5-(l,2,3,4-tetrahydro)-l,6-naphthyridinyl, 5-(l,2,3,4-tetrahydro)-2,6- 
naphthyridinyl, 8-(l,2,3,4-tetrahydro)-2,7-naphthyridinyl, 8-(l,2,3,4-tetrahydro)-l,7- 
naphthyridinyl, 7-(l,2,3,4-tetrahydro)-l,8-naphthyridinyl, 2-(5,6,7,8-tetrahydro)-l,7- 

35 naphthyridinyl, 2-(5,6,7,8-tetrahydro)-l,6-naphthyridinyl, 6-(l,2,3,4-tetrahydro)-l,5- 
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naphthyridinyl, 1-naphthyl, 2-naphthyl, 5-(l,2,3,4-tetrahydro)-naphthyl, 6-(l,2,3,4- 
tetrahydro)-naphthyl, 4-(2,3-dihydro)-lH-indenyl, 5-(2,3-dihydro)-lH-indenyl, 5- 
benzofuranyl, 4-benzofuranyl, 6-benzofuranyl, 7-benzofuranyl, 5-(2,3-dihydro)- 
benzofiiranyl, 4-(2,3-dihydro)-benzofuranyl, 6-(2,3-dihydro)-benzofuranyl, 7-(2,3- 
dihydro)-benzofuranyl, 4-(l,3-dihydro)-isobenzofuran, 5-(l,3-dihydro)-isobenzofuran, 

4- lH-indolyl, 5-lH-indolyl, 6-lH-indolyl, 7-lH-indolyl, 4-(2,3^ihydro)-lH-indolyl, 5- 
(2,3-dihydro>lH-indolyl, 6-(2,3-dihydro)-lH-indolyl, 7-(2,3-dihydro)-lH-indolyl, 4- 
(l,3-dihydro)-lH-isoindolyl, 5-U,3-dihydro)-ffl-isoindolyl, 5-(3,4-dihydro)-lH-2- 
benzopyranyl, 6-(3,4-dihydro)-lH-2-benzopyranyl, 7-(3,4-dihydro)-lH-2-benzopyranyl, 
8-(3,4-dihydro)-lH-2-benzopyranyl, 5-(3,4-dihydro)-2H-l-benzopyranyl, 6-(3,4- 
dihydro)-2H-l-benzopyranyl, 7-(3,4-dihydro)-2H-l-benzopyranyl, 8-(3,4-dihydro)-2H- 
1-benzopyranyl, 5-(l^,3,4-tetrahydro)-isoquinolinyl, 6-(l,2,3,4-tetrahydro)- 
isoquinolinyl, 7-(l,2,3,4-tetrahydro)-isoquiiiolinyl > 8-d^,3,4-tetrahydro)-isoquinolinyl, 

5- (l,2,3,4-tetrahydro)-quinolinyl, S-d^.S^tetrahydro^quinolinyl, 7-(l,2,3,4- 
tetrahydro)-quinolinyl, 8-(l,2,3,4-tetrahydro)-quinolinyl, 5-thieno[2,3-c]pyridinyl, 6- 
thieno[3,2-c]pyridinyl, ^tbienotS^-cJpyridinyl, 7-thieno[2,3-c]pyridinyl, 6-thieno[2,3- 
Wpyridinyl, 5-tbieno[3,2-b]pyridinyl r 5-(2,3-d^^^ 

dihydro)-tbieno[3,2-c]pyridinyl, 4-C2,3-dihydro)-thienof3,2-c]pyridinyl, 7-(2,3-dihydro)- 
thieno[2,3-c]pyridinyl, 6-(2,3-dihydro)-thieno[2,3-b]pyridinyl, 5-(2,3-dihydro)- 
thieno[3,2-b]pyridinyl, e-d.S-dihydro^thienotS^pyridinyl, 4-(l,3-dihydro)- 
tiiieno[3,4-c]pyridinyl, 2-(5,7-dihydro)-tbieno[3,4-b]pyridinyl, 6-(3,4-dihydro)-2H- 
tbiopyrano[2,3-c]pyridinyl, 6-(3,4-dihydro)-lH-thiopyrano[3,4-c]pyridiiiyl, 7-(3,4- 
dihydro)-lH-thiopyrano[4,3^]pyridinyl f 7-(3,4-dihydro)-2H-thiopyrano[3,2-c]pyridinyl, 
5-(3,4-dihydro)-2H-thiopyrano[3,2-c]pyridinyl, 5-(3,4-dihydro)-lH-thiopyrano[4,3- 
c]pyridinyl, S-CS^^iihydroJ-m-thiopyranotS^-dpyridinyl, 8-(3,4-dihydro)-2H- 
tbiopyrano[2,3-c]pyridiiiyl, 7-(3,4-dihydro)-2H-tihiopyrano[2,3-b]pyri<iinyl, 2-(5,6- 
dihydro)-lH-thiopyrano[3,4-b]pyridinyl, 2-(5,6-dihydro)-2H-tbiopyrano[4,3- 
Wpyridinyl, 6-(3,4-dihydro)-2H-tbiopyrano[3,2.b]pyridinyl, 5-benzo[b]thiophenyl, 4- 
benzo[b]thiophenyl, 6-benzo[b]thiophenyl, 7-benzo[b]thiophenyl, 5-(2,3-dihydro)- 
benzo[b]thiophenyl, 4-(2,3-dihydro)-benzo[b]thiophenyl, 6-(2,3-dihydro)- 
benzo[b]thiophenyl, 7-(2,3-dihydro)-benzo[b]thiophenyl, 4-(l,3-dihydro)- 
benzo[c]thiophenyl, 5-( l,3-dihydro)-benzo[c]tbiophenyl, 5-(3,4-dihydro)- 1H-2- 
benzothiopyranyl, 6-(3,4-dihydro)-lH-2-benzothiopyranyl, 7-(3,4-dihydro)-lH-2- 
benzothiopyranyl, 8-(3,4-dihydro)-lH-2-benzothiopyranyl, 5-(3,4-dihydro)-2H-l- 
benzothiopyranyl, 6-(3,4-dihydro)-2H-l-benzothiopyranyl, 7-(3,4-dihydro)-2H-l- 
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benzotbiopyranyl, 8-(3,4-dihydro)-2H-l-benzothiopyranyl; 

or a member selected from the group consisting of: 4-quinolinyl, 5-quinolinyl, 
6-quinolinyl, 7-quinolinyl, 8-quinolinyl, 1-cyclohexenyl, 2-pyrimidinyl, 4-pyrimidinyl, 
5-pyrimidinyl, 2-imidazolyl, 4-imidazolyl, 2-benzothiazolyl, 2-benzoxazolyl, 2- 
5 benzimidazolyl, 2-oxazolyl, 4-oxazolyl, 2-tbiazolyl, 3-isoxazolyl, 5-isoxazolyl, 5- 
methyl-3-isoxazolyl, 5-phenyl-3-isoxazolyl, 4-thiazolyl, 3-methyl-2-pyrazinyl, 5- 
methyl-2-pyrazinyl, 6-methyl-2-pyrazinyl, 5-chloro-2-thienyl, 3-furyl, benzofuran-2-yl, 
benzothien-2-yl, 2ff-l-benzopyran-3-yl, 2,3-dihydrobenzopyran-5-yl, 2,3- 
dihydrobenzofuran-2-yl, l-methylimidazol-2-yl, quinoxalin-2-yl, isoquinolin-3-yl, 

10 piperon-5-yl, 4,7-dichlorobenzoxazol-2-yl, 4,6-cUmethylpyrimidin-2-yl, 4- 

methylpyrimidin-2-yl, 2,4-dimethylpyrimi<lin-6-yl, 2-methylpyrimidin-4-yl, 4- 
methylpyrimidin-6-yl, 6-chloropiperon-5-yl, 5-cMoroimidazo[l,2-a]pyridin-2-yl, 1-H- 
inden-3-yl, l-H-2-methyl-inden-2-yl, 3,4-dihydronaphth-l-yl, S-4-isopropenyl- 
cylcohexen-l-yl and 4-dihydronaphth-2-yl. 

15 Novel alpha-substituted pyrimidine-thioalkyl compounds of Formula I include 

compounds where Rj is not 2- or 3-pyridinyl optionally substituted with Ci^alkyl, 
a halogen atom, NILj or -OH, when m is 0, Y is S, Rj 3 is -H, R^ is -H or Cj-^alkyl 
R 4 is -H, -OH, halo or NH 2 , R5 is -H, halo or CyC^ alkyl and R 6 is from the group 
consisting of -H, halo or -OH. 

20 Preferred novel alpha-substituted pyrimidine-thioalkyl and alkylether anti- 

AIDS compounds of Formula IA include compounds whereY is S, and m is 0. 

Additional preferred novel alpha-substituted pyrimidine-thioalkyl and 
alkylether anti-AIDS compounds of Formula IA include compounds where Y is S, ro 
is 0, * s CH 3 and R 13 is -H. 

25 Additional preferred novel alpha-substituted pyrimidine-thioalkyl and 

alkylether anti-AIDS compounds of Formula IA include compounds where Y is S, m 
is 0, R 12 is CH 3 , R 13 is -H, R 4 is NH 2 , R 5 is -H and R 6 is -CI, CF 3 or CN. 

More preferred novel alpha-substituted pyrimidine-thioalkyl and alkylether 
anti-AIDS compounds of Formula IA include compounds where Y is S, m is 0, s is 0, 

30 is CH 3 , R 13 is -H, R 4 is NH 2 , R 5 is -H, R 6 is -CI, CF 3 or CN, and R x is selected 
from the group consisting of 



35 
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Most preferred novel alpha-substituted pyrimidine-thioallqrl and alkylether 
anti-AIDS compounds of Formula IA include compounds where Y is S, m is 0, s is 0, 
R 12 * CHg, R 13 * " H » R 4 18 N 11 * R 5 is " H » R 6 te " C1 . CPg or CN, and Rj is selected 
from the group consisting of 3-isoquinolinyl, 1-isoquinolinyl, 2-quinolinyl, 3- 
quinolinyl, 3-(5,6,7,8-tetrahydro)-isoquinolinyl, l-(5,6,7,8-tetrahydro)-isoquinolinyl, 2- 
(5,6J,8-tetrahydro)-quinolinyl, 3-(5,6,7,8-tetrahydro)-quinolinyl, 3-(5,6-dihydro)-2H-2- 
pyrindinyl, l-(5,6^ihydro)-2H-2-pyrindinyl, 2-(5,6-dmydro)-m-l-pyrindinyl, 3-(5,6- 
dmydro)-m-l-pyrindinyl, 5-furo[2,3-c]pyridinyl, 6-furoE3,2-c]pyridinyl, 4-furo[3,2- 
c]pyridinyl, 7-furo[2,3-c]pyridinyl, 6-furo[2,3-bJpyridinyl, 5-furo[3,2-b]pyridinyl, 5- 
(2,3-clmydro)-furo[2,3-c]pyridinyl, 6-(2,3-d^ydro)-furo[3,2-c]pyridinyl, 4-(2,3-dihydro)- 
furo[3,2-c]pyridinyl, 7-(2 ) 3-dmydro)-furo[2,3-c]pyridinyl, 6-(2,3-dihydro)-furo[2,3- 
b]pyridinyl, 5-(2,3-(imydro)-furo[3,2-b]pvridinyl, 6-(13^ydro)-furo[3,4-c]pyridinyl, 
^(l,3-dmy<iro)-furo[3,4-c]pyri^ 

dmydro)-2H-pyrano[2,3-c]pyridinyl, S-tS^-d^ytiro^lH-pvranoES^pyridinyl, 7-(3,4- 
dihydro)-lH-pyrano[4,3-c]pyridinyl, 7-(3,4-dihydro)-2H-pyrano[3,2-c]pyridinyl, 5-(3,4- 
d^y<iro)-2H-pvrano[3,2-c]pyridinyl, 5-(3,4-dmydro)-m-pyrano[4,3-c]pyridinyl, 8-(3,4- 
dihydro)-m-pvrano[3,4-c]pvridmyr,8-(3 l 4-dmydro^^ 

dihydro)-2H-pvrano[2,3-b]pyridinyl, 2-(5,6-dmydro)-lH-pvrano[3Ab]pvridinyl, 2<5,6- 
dmydro)-2H-pyrano[4,3-b]pyridinyl, 6-(3,4-clmydro)-2H-pyrano[3,2-b]pyridinyl, 5-1H- 
pyrrolo[2,3-c]pyridinyl, 6-lH-pyrrolo[3,2-c]pyridinyl, 4-lH-pyrrolo[3,2-c]pyridinyl, 7- 
lH-pyrrolot2,3-c]pyridinyl, 6-m-pyrrolo[2,3-b]pyridinyl, 5-lH-pyrrolo[3,2-b]pyridinyl, 

5- (2,3-dmych-o)-lH-pyrrolo[2,3^ 

4-(2,3-dihydro)-lH-pyrrolo[3^-c]pyridinyl, 7-(2,3-dihydro)-lH-pyrrolo[2 J 3-c]pyridinyl, 

6- (2,3-dihydro)-lH-pyrrolo[2,3-b]pyridinyl, 5-(2,3-dihydro)-lH-pyrrolo[3,2-b]pyridinyl, 
6-(l,3-dmydro)-lH-pyrrolo[3,4-c]pyria^yl,4-(l,3-dmydro)-lH-pyrrolo 

2-(5 J-dmydro)-lH-pyrrolo[3,4-b]pyridinyl, 6-1,7-naphthyridinyl, 6-2,7- 
naphthyridinyl, 7-2,6-naphthyridinyl, 7-1,6-naphthyridinyl, 5-1,6-naphthyridinyl, 5- 
2,6-naphthyridinyl, 8-2,7-naphthyridinyl, 8-1,7-naphthyridinyl, 7-1,8-naphthyridinyl, 
2-1,7-naphthyridinyl, 2-1,6-naphthyridinyl, 6-1,5-naphthyridinyl, 6-(l,2,3,4- 
tetrahydro)-l,7-naphthyridinyl, 6-(l,2,3,4-tetrahydro)-2 J 7-naphthyridinyl, 7-( 1,2,3,4- 
tetrahydro)-2,6-naphthyridinyl, 7-(l,2,3,4-tetrahy<lro)-l,6-naphthyridinyl, 5-( 1,2,3,4- 
tetrahydro)-l,6-naphthyridinyl, 5-(l,2,3,4-tetrahydro)-2,6-naphthyridinyl, 8-(l,2,3,4- 
tetrahy(iro)-2,7-naphthyridmyl, 8-(l,2,3,4-tetrahydro)-l,7-naphthyridmy 7-<l,2,3,4- 
tetrahydro)-l,8-naphtayridinyl, 2-(5,6,7,8-tetrahy{lro)-l,7-naphthyridinyl, 2-(5,6,7,8- 
tetrahydro)-l,6-naphthyridinyl, 6-(l,2,3,4-tetrahydro)-l,5-naphthyridinyl, 1-naphthyl, 
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2-naphthyl, 5-(l,2,3,4-tetrahydro)-naphthyl, 6-(l,2,3,4-tetrahydro)-naphthyl, 4-(2,3- 
dihydro)-lH-indenyl, 5-C2,3-dihydro)-lH-indenyl, 5-benzofiiranyl, 4-benzofuranyl, 6- 
benzofuranyl, 7-benzofuranyl, 5-(2,3-dihydro)-ben2ofuranyl, 4-(2,3-dihydro)- 
benzofuranyl, 6-(2>(imy(Iro)-benzofuranyl, 7.(2,3-dihydro).benzofuranyl, 4-(l,3- 
dihydroMsobenzofiiran, 5-(l,3-dihydro)-isobenzofuran, 4-lH-indolyl, 5-lH-indolyl, 6- 
lH-indolyl, 7-lH-indolyl, 4-(2,3-dihydro)-lH-indolyl, 5-(2,3-dihydro)-lH-indolyl, 6- 
(2,3-dihydro)-lH-indolyl, 7-(2,3-dihydro)-lH-indolyl, 4-(l,3-dihydro)-lH.isoindolyl, 5- 
(l,3-dihydn>)-lH-isoindolyl, S-CS^-dihydro^lH^-benzopyranyl, 6-(3,4-dihydro)-lH-2- 
benzopyranyl, 7-(3,4-dihydro)-lH-2-benzopyranyl, 8-(3,4-dihydro)-lH.2.benzopyranyl, 
5-(3,4-dihydro)-2H-l-benzopyranyl, 6-(3,4-dihydro)-2H-l-benzopyranyl, 7-(3,4- 
dihydro)-2H-l-benzopyranyl, 8-(3,4-dihydro)-2H-l-bettzopyranyl, 5-(l,2,3,4- 
tetrahydroHsoquinolinyl, 6-(l,2,3,4-tetrahydro)-isoquinolinyl, 7-UA3,4-tetrahydro)- 
isoquinolinyl, 8-(l,2,3,4-tetrahydro)-isoquinolinyl; 5^ r^3,4-tetrahydro)-quinolinyl, 6- 
(l,2,3,4-tetrahydro)-quinolinyl, 7-(l,2,3,4-tetrahydro)-quinolinyl, 8-(l,2,3,4- 
tetrahydro)-quinolinyl,5-thieno[2,3-c]pyridiiiyl, 6-thieno[3,2-c]pyridinyl, 4-thienot3,2- 
c]pyridinyl, 7-thieno[2,3-c]pyridinyl, 6-thieno[2,3-b]pyridinyl, 5-thieno[3,2-b]pyridinyl, 
5-(2,3-dihydro)-thieno[2,3-c]pyridinyl > ^.S-dihydro^thienoK^-clpyridinyl, 4-(2,3- 
dfry(iro)-thieno[3>c]pyri<linyl, 7-(2,3-dihydro)-thieno[2,3-c]pyridinyl, 6-(2,3-dihydro)- 
thieno[2,3-b]pyridinyl, 5-(2,3-dihydro)-thieno[3,2-b]pyridinyl, 6-(l,3-dihydro)- 
thieno[3,4-c]pyridinyl, 4-(l,3-dihydro)-thieno[3,4-c]pyridinyl, 2-(5,7-dihydro)- 
thieno[3,4-b]p3Tidinyl, 6-(3,4.dihydro)-2H-thiopyrano[2,3-c]pyridinyl, 6-(3,4-dihydro)- 
lH-thiopyrano[3,4-c]pyridinyl, 7-(3,4-dihydro)-lH-thiopyrano[4,3-c]pyridinyl, 7-(3,4- 
dihydro^H-thiopyranotS^-clpyridinyl, 5-(3,4-dihydro)-2H-thiopyrano[3,2-c]pyridinyl, 
5-(3,4-dmydro)-lH-thiopyrano[4,3-c]pyridinyl, 8-(3,4-dihydro)-lH-thiopyrano[3,4- 
c]pyridinyl, 8-(3,4-dmydro)-2H-tbiopyrano[2,3-c]pyridinyl, 7-(3,4-dihydro)-2H- 
thiopyrano[2,3-b]pyridinyl, 2-(5,6-dihydro)-lH-thiopyrano[3,4-b]pyridinyl, 2-(5,6- 
dihydro)-2H-thiopyrano[4,3-b]pyridinyl, 6-(3,4-dihydro)-2H-thiopyrano[3 f 2- 
Mpyridinyl, 5-benzo[b]thiophenyl, 4-benzo[b]thiophenyl, 6-benzo[b]thiophenyl, 7- 
benzo[b]thiophenyl, 5-(2,3-dihydro)-benzo[b]thiophenyl, 4-(2,3-dihydro)- 
benzo[b]thiophenyl, 6-(2 f 3-dihydro)-benzo[b]thiophenyl, 7-(2,3-dihydro)- 
benzo[b]tbiophenyl, 4-(l,3-dihydro)-benzo[c]thiophenyl, 5-(l,3-dihydro)- 
benzo[c]thiophenyl, 5-(3,4-dihydro)-lH-2-benzothiopyranyl, 6-(3,4-dihydro)-lH-2- 
benzothiopyranyl, 7-(3,4-dihydro)-lH-2-benzotbiopyranyI, 8-(3,4-dihydro)-lH-2- 
benzothiopyranyl, 5-(3,4-dihydro)-2H-l-benzothiopyranyl, 6-(3,4-dihydro)-2H-l- 
benzothiopyranyl, 7-(3,4-dihydro)-2H-l-benzothiopyranyl, 8-(3,4-dihydro)-2H-l- 
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benzothiopyranyl; 

most preferably a member selected from the group consisting of: 
3-isoquinolinyl, 1-isoquinolinyl, 2-quinolinyl, 3-quinolinyl, 3-(5,6,7,8-tetrahydro)- 
isoquinolinyl, l-(5,6,7,8-tetrahydro)-isoquinolinyl, 2-(5,6,7,8-tetrahydro)-quinolinyl, 3- 
(5,6,7,8-tetrahy<fro)-qumolinyl, 3-(5,6-dmy6^)-2H-2-pyrindinyl, l-(5,6-dihydro)-2H-2- 
pyrindinyl, 2-(5,6-dmydro)-m.l-pyrindinyl, 3-(5,6-dihydro)-lH-l-pyrindinyl, 5- 
furo[2,3-c]pyridinyl, 6-furo[3,2^]pyri<Iinyl, 4-furo[3,2-c]pyridinyl, 7-furo[2,3- 
clpyridinyl, 6-furo[2,3-b]pyridinyl, 5-furo[3,2-b]pyridinyl, 5-(2,3-dihydro)-furo[2,3- 
c]pyridinyl, 6-(2,3-dmyd^)-furo[3,2-c]pyridinyl, 4-(2,8-dihydVo)-furo[3,2-c]pyridinyl, 7- 
(2,3^ydro)-furo[2,3-c]pyridinyl, 6-(2,3-dmydro)-furo[2,3-b]pyridinyl, 5-(2,3-dihydro)- 
furo[3,2-b]pyridinyl, 6-(l,3-dihydro)-furo[3,4-c]pyridinyl, 4-(l,3-dihydro)-furo[3,4- 
c]pyridinyl, 2-(5,7-dmydro)-furo[3,4-b]pyridinyl, 6-(3,4-dihydro)-2H-pyrano[2,3- 
clpyridinyl, S-CS^-o^mydro^m-pyranotS^Hilpyridmyl^-CS^-dmyclro^lH-py^ 
clpyridinyl, 7^3>cTihydro)-2H-pyrano[3 > 2-c]pyridinyl, 5-(3,4-dihydro)-2H-pyrano[3,2- 
c]pyridinyl, 5-{3,4-<imydro)-lH-pyrano[4,3-c]pyridinyl, 8-(3,4-dihydro>lH-pyrano[3,4- 
c]pyridinyl, 8-(3,4-dihydro)-2H-pyrano[2,3-c]pyridinyl, 7-(3,4-dihydro)-2H-pyranot2,3- 
b]pyridinyl, 2-(5,6-dihydro)-lH-pyrano[3,4-b]pyridinyl, 2-(5,6-dihydro)-2H-pyrano[4,3- 
Wpyridinyl, 6-(3,4-dihydro)-2H-pyrano[3,2-b]pyridinyl. 

The pyliinidine-thioalkyi compounds of Formula I are generally and most 
often prepared by contacting a 2-mercaptopyrimidine with an appropriate alkylating 
agent, e.g. mesylate or halide. See e.g. Chart A. 

When R 12 311(1 R i3 different, the compounds of Formula I (as well as IA 
and IB) are drawn as the racemic mixture and include the R and S isomers, which 
can be resolved from the racemic mixture by HPLC using a chiral column, such as 
Chiralcel OD-H, eluting with an appropriate solvent mixture, such as 
isopropanol/hexane. The R and S isomers of Formula I (when R^ and R 13 are 
different) can be prepared from an appropriate chiral halide (or mesylate) II (see 
Chart B). The appropriate chiral halide (or mesylate) II is prepared from a chiral 
alcohol IV. The appropriate chiral alcohol IV can be prepared from the appropriate 
ketone V using a chiral reducing agent, such as (+) or (-)- 

diisopinocampheylchloroborane or other chiral reducing agents known in the art. 
The appropriate chiral alcohol IV is also obtained from the resolution of the racemic 
alcohol VII via the enzymatic hydrolysis of the appropriate racemic acetate VI with 
the appropriate enzyme, such as PS-30 amano lipase or L1754 Type VII from 
candidae cylindracea or other enzymes known in the art. The appropriate chiral 
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alcohol IV is also obtained from the resolution of the racemic alcohol VII via the 
enzymatic esterification (such as acetylation or butyration) of the racemic alcohol VH 
(to give chiral VIII) using the appropriate enzyme, such as porcine pancreatic lipase 
type n, or other enzymes known in the art. 
5 The alpha-substituted pyrimidine-thioalkyl and alkylether compounds of 

Formula I include the compounds of EXAMPLES 193-291. Preferred are the anti- 
AIDS compounds of EXAMPLES 230, 231, 233, 234, 237, 238, 239, 240, 241, 242, 
243, 246, 247, 248, 249, 250, 251, 252, 256, 269, 270, 271, 272, 273, 277, 194, 199, 
203, 207, 282, 283, 284, 285, 286, 287, 289, 290, 297, 299 and preferrably 237, 238, 
10 239, 246, 289, 290, 297, 299 and more preferably 290, 297, 299 and salts thereof (e.g. 
302, 306 and 301). 

The pyrimidine-thioalkyl and alkylether compounds of Formula I form acid 
addition salts; such as mesylate, hydrochloride, hydrobromide, hydroiodide, sulfate, 
phosphate, acetate, propionate, lactate, maleate, malate, succinate, tartrate, and the 

15 like. Some of the variable substituents are acids and as such form base addition 
salts when reacted with bases of sufficient strength. The pharmaceutical^ accep- 
table salts include both inorganic and organic bases. The preferred pharmaceuti- 
cally acceptable salts include salts of the following bases, for example, hydroxide, 
ammonia, tromethamine (THAM), 2-amino-2-(hydroxymethyl>l,3-propanediol. 

20 Suitable cations include, for example, sodium, potassium, calcium and magnesium. 

The pyrimidine-thioalkyl and alkylether anti-AIDS compounds of Formula IA 
are useful aB inhibitors of viral reverse transcriptase, an enzyme necessary for 
human immunodeficiency virus replication and therefore would be useful in the 
treatment of such diseases as AIDS. 

25 The term human retrovirus (HRV) indicates human immunodeficiency virus 

type I, or strains thereof apparent to one skilled in the art, which belong to the same 
viral families and which create similar physiological effects in humans as various 
human retroviruses. 

Patients to be treated would include those individuals (1) infected with one or 

30 more than one strain of a human retrovirus as determined by the presence of either 
measurable viral antibody or antigen in the serum and (2) having either a 
symptomatic AIDS defining infection such as (a) disseminated histoplasmosis, (b) 
isopsoriasis, (c) bronchial and pulmonary candidiasis including pneumocystic pneu- 
monia (d) non-Hodgkin's lymphoma or (e) Kaposi's sarcoma and being less than sixty 

35 years old; or having an absolute CD4 lymphocyte count of less than 200/mm 3 in the 
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peripheral blood. 

The compounds of Formula IA can be given orally. Suitabl dosage forms 
include tablets, capsules, suspensions, solutions and elixirs. An effective amount is 
from about 0.1 to about 500 mg/kg/day. A typical unit dose for a 70 kg human 
5 would be from about 10 mg to about 2000 mg, preferably about 100 mg to about 
1000 mg taken one to six times per day. 

The exact dosage and frequency of administration depends on the particular 
compound of Formula IA used, the particular condition being treated, the severity of 
the condition being treated, the age, weight, general physical condition of the 
10 particular patient, other medication the individual may be taking as is well known 
to those skilled in the art and can be more accurately determined by measuring the 
blood level or concentration of the compounds of Formula IA in the patient's blood 
and/or the patient's response to the particular condition being treated. 

Patients who are HIV positive but asymptomatic would typically be treated 
15 with lower oral doses (about 0.2 to about 100 mg/kg/day. ARC (AIDS-related 

complex) and AIDS patients would typically be treated with higher oral doses (about 
1 to about 500 mg/kg/day). 

The pyrimidine-thioalkyl and alkylether anti-AIDS compounds of Formula IA 
of this invention can be used in conjunction with (or sequentially with) other 
20 antiviral agents such as AZT, ddl, ddC, with non-nucleoside anti-AIDS agents such 
as those disclosed in Serial No. 08/400,095 Case 4788.1 CP, filed March 7, 1995, 
International Publication No. W09 1/09849, published July 11, 1991, and 
International Publication No. WO93/01181, published January 21, 1993, and with 
protease inhibitors. 

25 The utility of the pyrimidine-thioalkyl and alkylether anti-AIDS compounds 

of Formula IA of this invention can be determined by their ability to inhibit viral 
reverse transcriptase, an enzyme essential for human immunodeficiency virus 
replication. This enzyme has characteristics which differentiate it from other known 
cellular polymerases and it is a unique enzyme which is not found in uninfected 

30 cells. Viral reverse transcriptase (Wild Type) is found in extracts from bacterial 
clones prepared according to the procedure described in AIDS Virus Reverse 
Transcriptase defined by high level expression in Escherichia coli, EMBO J. 6:3133- 
3137 (1987). P236L viral reverse transcriptase is obtained by PNAS 90: 4713-4717 
(1993). Inhibition of this enzyme is determined in a cell free assay which measures 

35 the level of radioactive precursors incorporated into DNA. Extracts prepared 
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according to the procedure of Science, 1125-1129 (1981) are incubated in a mixture 
of inhibitor, 20 mM dithiothreitoi, 60 mM sodium chloride, 0.059&NP-40, 10 mM 
magnesium chloride, 50 mM Tris pH 8.3, 10 uM [ 35 S]-labeled deoxynuleoside-5'- 
triphosphate, 10 ug/ml RNA template (poly rC or poly rG) and 5 ug/ml DNA primer 
5 (oligo dG or oligo dT) for 30 minutes at 37°C. Incorporation of radio-labeled 

percursor is determined by spotting aliquots of the reaction mixture on DE81 paper, 
washing the papers to remove unincorporated percursor, drying and determining 
counts. The results (IC 50 means the concentration, in uM of drug, required to 
inhibit the reverse transcriptase activity (P236L and Wild Type) to the extent of 

10 50%) of various assay(s) are combined and reported as % inhibition and/or IC g0 
(calculated) in Table I (P236L) and Table II (Wild Type). 

DEFINITIONS AND CONVENTIONS 
The definitions and explanations below are forthe terms as used throughout 
this entire document including both the specification and the claims. 

15 I. CONVENTIONS FOR FORMULAS AND DEFINITIONS OF VARIABLES 

The chemical formulas representing various compounds or molecular fragme- 
nts in the specification and claims may contain variable substituents in addition to 
expressly defined structural features. These variable substituents are identified by 
a letter or a letter followed by a numerical subscript, for example, "Zj" or "Rj" where 

20 "i" is an integer. These variable substituents are either monovalent or bivalent, that 
is, they represent a group attached to the formula by one or two chemical bonds. 
For example, a group Z 1 would represent a bivalent variable if attached to the 
formula CHg-C^Z^H. Groups Rj and Rj would represent monovalent variable 
substituents if attached to the formula CH 3 -CH 2 -C(R i )(R j )H. When chemical 

25 formulas are drawn in a linear fashion, such as those above, variable substituents 
contained in parentheses are bonded to the atom immediately to the left of the 
variable substituent enclosed in parenthesis. When two or more consecutive 
variable substituents are enclosed in parentheses, each of the consecutive variable 
substituents is bonded to the immediately preceding atom to the left which is not 

30 enclosed in parentheses. Thus, in the formula above, both Rj and Rj are bonded to 
the preceding carbon atom. 

Chemical formulas or portions thereof drawn in a linear fashion represent 
atoms in a linear chain. The symbol "-" in general represents a bond between two 
atoms in the chain. Thus CH 3 -0-CH 2 -CH(R i )-CH 3 represents a 2-substituted-l- 

35 methoxypropane compound. In a similar fashion, the symbol "=" represents a double 
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bond, e.g., CI^CGtp-O-CHg, and the symbol "e" represents a triple bond, e.g., 
HCfeC-CH(R i )-CH 2 -CHg. Carbonyl groups are represented in either one of two 
ways: -CO- or -C(=0)-, with the former being preferred for simplicity. 

Chemical formulas of cyclic (ring) compounds or molecular fragments can be 
represented in a linear fashion. Thus, the compound 4-chloro-2-methylpyridine can 
be represented in linear fashion by N*=C(CH g )-CH=CCl-CH=C*H with the 
convention that the atoms marked with an asterisk (*) are bonded to each other 
resulting in the formation of a ring. Likewise, the cyclic molecular fragment, 4- 
(ethyD-l-piperazinyl can be represented by -N*-(CH2)2-N(C2H 5 )-CH 2 -C*H2. 

A rigid cyclic (ring) structure for any compounds herein defines an orientation 
with respect to the plane of the ring for substituents attached to each carbon atom of 
the rigid cyclic compound. For saturated compounds which have two substituents 
attached to a carbon atom which is part of a cyclic systemr-CCX^G^)- the two sub- 
stituents may be in either an axial or equatorial position relative to the ring and 
may change between axial/equatorial. However, the position of thetwo substituents 
relative to the ring and each other remains fixed. While either substituent at times 
may lie in the plane of the ring (equatorial) rather than above or below the plane 
(axial), one substituent is always above the other. In chemical structural formulas 
depicting such compounds, a substituent (X 2 ) which is "below" another substituent 
(X2) will be identified as being in the alpha (a) configuration and is identified by a 
broken, dashed or dotted line attachment to the carbon atom, i.e., by the symbol "- - 
-" or The corresponding substituent attached "above" (Xg) the other (X^ is 
identified as being in the beta (|5) configuration and is indicated by an unbroken line 
attachment to the carbon atom. 

When a variable substituent is bivalent, the valences may be taken together 
or separately or both in the definition of the variable. For example, a variable Rj 
attached to a carbon atom as -C(=Rj)- might be bivalent and be defined as oxo or 
keto (thus forming a carbonyl group (-CO-) or as two separately attached monovalent 
variable substituents a-Rj.j and fJ-R^. When a bivalent variable, Rj, is defined to 
consist of two monovalent variable substituents, the convention used to define the 
bivalent variable is of the form "a-R^p-R^" or some variant thereof. In such a 
case both a-Rj.j and p-Rj.fc are attached to the carbon atom to give -C(a-R i .j)(p-R i . k )- 
. For example, when the bivalent variable R 6 , -C(=R 6 )- is defined to consist of two 
monovalent variable substituents, the two monovalent variable substituents are 
a-R 6 -l : P- R 6-2« a - R 6-9 : P- R 6-10> etc > -ao^Re.iXp-Rg^)- -Cta-R^g) (p-R 6 . 
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10 )-, etc. Likewise, for the bivalent variable R u , -C(=R n )-, two monovalent variable 
substituents are a-Rn.^P-Rj^. For a ring substituent for which separate a and p 
orientations do not exist (e.g., due to the presence of a carbon double bond in the 
ring), and for a substituent bonded to a carbon atom which is not part of a ring the 
5 above convention is still used, but the a and {J designations are omitted. 

Just as a bivalent variable may be defined as two separate monovalent 
variable substituents, two separate monovalent variable substituents may be defined 
to be taken together to form a bivalent variable. For example, in the formula 
-CjCRpH^CRj)!!- (Cj and C 2 define arbitrarily a first and second carbon atom, 
10 respectively) Rj and Rj may be defined to be taken together to form (1) a second 
bond between C x and C 2 or (2) a bivalent group such as oxa (-0-) and the formula 
thereby describes an epoxide. When Rj and Rj are taken together to form a more 
complex entity, such as the group -X-Y-, then the orientation of the entity is such~ 
that C 1 in the above formula is bonded to X and C 2 is bonded to Y. Thus, by 
15 convention the designation "... R. and Rj are taken together to form -CHg-CHg-O- 
CO- ..." means a lactone in which the carbonyl is bonded to C 2 - However, when 
designated "... Rj and Rj are taken together to form -eO-O-CH^-CI^-the convention 
means a lactone in which the carbonyl is bonded to 

The carbon atom content of variable substituents is indicated in one of two 
20 ways. The first method uses a prefix to the entire name of the variable such as "Cj- 
C 4 ", where both "1" and "4" are integers representing the minimum and maximum 
number of carbon atoms in the variable. The prefix is separated from the variable 
by a space. For example, "C r C 4 alkyl" represents alkyl of 1 through 4 carbon 
atoms, (including isomeric forms thereof unless an express indication to the contrary 
25 is given). Whenever this single prefix is given, the prefix indicates the entire carbon 
atom content of the variable being defined. Thus C 2 -C 4 alkoxycarbonyl describes a 
group CH 3 -(CH 2 ) n -0-CO- where n is zero, one or two. By the second method the 
carbon atom content of only each portion of the definition is indicated separately by 
enclosing the "C r Cj" designation in parentheses and placing it immediately (no 
30 intervening space) before the portion of the definition being defined. By this 

optional convention (C 1 -C 3 )alkoxycarbonyl has the same meaning as C 2 -C 4 alkoxy- 
carbonyl because the "Cj-Cg" refers only to the carbon atom content of the alkoxy 
group. Similarly while both C 2 -C 6 alkoxyalkyl and (Cj-CgJalkox^Cj^alkyl define 
alkoxyalkyl groups containing from 2 to 6 carbon atoms, the two definitions differ 
35 since the former definition allows either the alkoxy or alkyl portion alone to contain 
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4 or 5 carbon atoms while the latter definition limits either of these groups to 3 
carbon atoms. 

When the claims contain a fairly complex (cyclic) substituent, at the end of 
the phrase naming/designating that particular substituent will be a notation in 
5 (parentheses) which will correspond to the same name/designation in one of the 
CHARTS which will also set forth the chemical structural formula of that particular 
substituent. 

II DEFINITIONS 
All temperatures are in degrees Centigrade. 
10 TLC refers to thin-layer chromatography. 

Chromatography refers to medium pressure chromatography on silica gel. 
THF refers to tetrahydrofuran. 

TBDMS refers to tert-butyldimethylsUyl— — 

Saline refers to an aqueous saturated sodium chloride solution. 
15 NMR refers to nuclear (proton) magnetic resonance spectroscopy, chemical 

shifts are reported in ppm (8) downfield from tetramethylsilane. 

IR refers to infrared spectroscopy. _ _ 

-4» refers to phenyl (CgHg). 

MS refers to mass spectrometry expressed as m/e or mass/charge unit. [M + 
20 H] + refers to the positive ion of a parent plus a hydrogen atom. EI refers to electron 
impact. CI refers to chemical ionization. FAB refers to fast atom bombardment. 
Ether refers to diethyl ether. 
Halo refers to a halogen atom (-C1, -Br, -F or -I). 

Pharmaceutically acceptable refers to those properties and/or substances 
25 which are acceptable to the patient from a pharmacological/toxicological point of 
view and to the manufacturing pharmaceutical chemist from a physical/chemical 
point of view regarding composition, formulation, stability, patient acceptance and 
bioavailability. 

Pyridinyl refers to the pyridyl radical as defined by IUPAC nomenclature. 
30 For example, 2-pyridyl (pyridine ring substituted in the 2-position). 

When solvent pairs are used, the ratios of solvents used are volume/volume 

(v/v). 

HIV refers to HIV-1 (wild type and/or drug resistant mutants thereof e.g. 
M41L, K65N, K67L, K70R, L74V, V75T, A98G, L100I, K103E, K103N, K103Q, 
35 V106A, V108I, E138K, V179D, V179E, Y181C, Y188H, Y188L, G190A, T215Y, 
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T215F, K219Q, K219E, P236L and K238T). 

Treatment refers to inhibition of the HTV virus and will differ dep nding on 
the infected individual. For individuals who are HIV positive (infected) but who are 
asymptomatic, the pyrimidine-thioalkyl derivatives of Formula IA will delay, or 
5 prevent, the onset of symptoms. For individuals who are HIV positive, symptomatic 
and are pre- AIDS or ARC patients, the pyrimidine-thioalkyl derivatives of Formula 
IA will delay, or prevent, the onset of "full blown AIDS". For individuals who have 
"full blown AIDS", the pyrimidine-thioalkyl and alkylether derivatives of Formula IA 
will extend survival time of these individuals. 

10 Pyrimidine-thioalkyl and alkylether compounds of Formula I (as well as 

Formula IA and/or IB) include alpha-substituted pyrimidine-thioalkyl and alkylether 
compounds. All references to "pyrimidine-thioalkyl and alkylether compounds" and 
"pyrimidine-thioalkyl and alkylether anti-AIDS compounds" include "alpha- 
substituted pyrimidine-thioalkyl and alkylether compounds" and "alpha-substituted 

15 pyrimidine-thioalkyl and alkylether anti-AIDS compounds" unless specifically 
indicated otherwise. 

EXAMPLES 

Without further elaboration, it is believed that one skilled in the art can, 
20 using the preceding description, practice the present invention to its fullest extent. 
The following detailed examples describe how to prepare the various compounds 
and/or perform the various processes of the invention and are to be construed as 
merely illustrative, and not limitations of the preceding disclosure in any way 
whatsoever. Those skilled in the art will promptly recognize appropriate variations 
25 from the procedures both as to reactants and as to reaction conditions and 
techniques. 

Example 1: Preparation of 4-amino-6-hydroxy-2-(2,6-difluorophenyl- 
methylthio)-pyrimidine; (Cpd #1) 

30 



HO 
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4-Axain(>6-hydroxy-2-mercaptop5rrimidine monohydrate (1.61 g, 10.0 mmol) is 
suspended in 50% ethanol (10 ml), then treated with solid sodium hydroxide (440 
mg, 11.0 mmol) and stirred until the solid dissolved. 2,6-Difluoro-benzyl bromide 
(2.17 g, 10.5 mmol) is added and the reaction heated to reflux for 1.5 hrs. After 
cooling to 22"C, the solid is collected, washed with water, then air dried. The title 
compound is recrystallized from ethanol, mp 245-246"C. 

Following the general procedure of Example 1 and making noncritical 
changes, but using the appropriate halide, the following compounds are synthesized: 

mp (°C) 

ExVCpd #2 4-ajnmo~2-(benzylthio)-6-hydroxvpvrimidine 236-239 
ExVCpd #3 4-ammo-2-(2-methylphenylmelliylthio)-6-hydroxypyriniidine 250-251 
Ex7Cpd #4 4-ajnmo-2-(3-methylphenylmethyltmo)^ 230-231 
Ex/Cpd #5 4-ammo-2-(4-methylphenylmetiiyltmo>6-hydroxypvrimidm 266-267 
ExVCpd #6 4-amino-2-(3-tri£luoromethylphenylmethylthio)-6-hydroxy- 

pyrimidine 222-223 
ExVCpd #7 4-ammo-2-(3-methoxvphenylmethyltMo)-6-hydroxypyrimid^ 206-207 
ExVCpd #8 4-amino-2-(4-methoxyphenylme1^yltMo)-6-hydroxypyriinidine 231-234 
ExVCpd #9 4-ammo-2-(3-flUorophenyb^etliylthio)-6^hyQroxypvrm^ 92-93 
ExVCpd #10 4-amino-2-(3-cMorophenylmethylthio)-6-hydroxypyrirnidine 84-85 
ExVCpd #11 4-ammc-2-(3-bromophenylmethylthio)-6-hydroxypyrinndine 194-196 
ExVCpd #12 4-ammo-2-(3-iodophenymiethylthio)-6-hydroxypyrmiidine 208-209 
ExVCpd #13 4-ammo-2-(3-nitrophenymiethylfMo>6-hya>oxypyrmiidine 263-264 
ExVCpd #14 4-ammo-2-(3-carbome1iioxyphenylmethyltm^)-6-hydroxy- 
pyrimidine 

NMR: (DMSO-dg) 8.01 (s, 1H), 7.83 (d, J=7.8, 1H), 7.74 
(d, J=7.8, 1H), 7.45 (t, J=7.8, 1H), 6.55 (s, 2H), 4.95 

(s,lH), 4.40 (s, 2H), 3.84 (s, 3H) 

ExVCpd #15 4-ammo-2-(4-fc-butylphenylmethyltWo)-6-hy6^oxypyrimidine 263-264 

ExVCpd #16 4-ammc>-2-(3,4-difluorophenylmethylthioV 222-224 

ExVCpd #17 4-ammo-2-(3,4-dl(Worophenylmethylthio)-6-hydroxypyiimidm 255 

ExVCpd #18 4-ammo-2-(3,5-d^(Morophenylmethylthio)-6-hyd^oxypyrimidine 276-277 

ExVCpd #19 4-ammo-2-(2,4-6U(^orophenylmethyltiu^)-6-hydroxypyrimidine 278-279 

ExVCpd #20 4-aniino-2-(3,5-dibromophenylmethylthio)-6-hydroxypyrimidine 288-289 

ExVCpd #21 4-ammo-5-cyclohexyl-2-(benzyltWo)-6-hydroxypyrimidine 195-196 

ExVCpd #22 4-aniino-5-isopropyl-2-(benzyltmo)-6-hydroxypyriniidine 170-171 
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ExVCpd #23 
ExVCpd #24 
ExVCpd #25 
ExVCpd #26 
ExVCpd #27 
ExVCpd #28 



4-amino-2^2-pyridylmethyltMo)-6-hy<iro^yrimidine 2 19-220 

4-ammo-2-[2-(3-ethoxy)pyridylmethylt&^ 



4-amino-2-(3-pyridylmethyltWo)-6-hy<ko^yj±nidine 210-212 

4-amino-2-( l-naphthylmethylthio)-6-hydroxypyriinidine 240-242 

4-amino-2-(2-naphthylmethylthio)-6-hydrox3^yrimidiiie 247-249 
4-amino-2-(6 ,7-difiuoro-2-naphthylmethylthio)-6-hydro^- 

pyrimidine 281-283(d) 
Ex./Cpd#29 4-amino-2-(2-quinolinylmetliylthio)-6-hydroxypyriinidine 
NMR: (DMSO-d 6 ) 8.33 (d, J=8.4, 1H), 7.99 (m, 2H), 7.76 
10 (dt, J d =1.2, J t =7.6, 1H), 7.68 (d, J=8.4, 1H), 7.59 

(dt, J d =1.2, J t =7.6, 1H), 6.58 (s, 2H), 4.97 

(s, 1H), 4.63 (s, 2H)_ 

15 Ex./Cpd #30 4-amino-2-(6-chloro-5-piperonylmethylthio)-6-hydro3gr- 

pyrimidine 254-255 

ExVCpd #32 4-a m i E- styryImethyltMo)-6-hy droxypyrimidine 253-254 

ExVCpd #33 4-amino-2-(propargylthio)-6-hydroxypyrimidine 193-198 
Example 34: Preparation of 4-amino-6-chloro-2-(2,6-difluorophenylmethylthio)- 
20 pyrimidine; (Cpd#34) 



H 2 N 



N 



c6 



4-animo-6-hydroxy-2-(2,6-difluorophenylme (1.33 g, 4.94 

mmol; Cpd #1) and 2-picoline (0.5 ml) are heated in refluxing POCl 3 (6 ml) 
overnight. After removing excess solvent in vacuo, the residue is treated with ice, 
30 then refluxed for 30 min. The aqueous layer is decanted, then the residue treated 
with excess NH 4 OH and refluxed for 30 min. After cooling, the solid is collected and 
washed with water then recrystallized from toluene, mp 154"C. 

Following the general procedure of Example 34 and making noncritical 
changes, but beginning with the appropriate hydroxy pyrimidine, the following 
35 compounds are synthesized: 
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mp (°C) 

ExVCpd #34A 4-amino-6<Woro-2-(benzylthio)-p3rriiiiidine 112-114.6 

ExVCpd #35 4-amino-6-<^oro-2-(2-methylphenylme^ 129-131 

ExVCpd #36 4-amino-6-cMoro-2-(3-methylphenylmethyltMo)-p3rrimidine 97-99 

ExVCpd #37 4-amino-6-cMoro-2-(4-methylphenylmethylthio)-pyrimidine 95-96 
ExVCpd #38 4-amino-6-chloro-2-(3-trifluoromethylphenylme1iylthio> 

pyrimidine 95-96 

ExVCpd #39 4-amino-6-cMoro-2-(3-methoxyphenylmethylthio)-pyrimidiiie 100 

Ex^Cpd #40 4-ammo-6-chloro-2-(4-methoxyphenyb^ 118-120 

Exu/Cpd #41 4-amino-6-cWoro-2-(3-fluorophenylmethyltMo)-pyriirudine 97-99 

Ex7Cpd #42 4-amino-6-chloro-2-(3-(^orophenylmethyltMo)-pyriinidm 103-105 

ExVCpd #43 4-amino-6-chlorcH2-(3-bromophenylmethylthio)-pyriinidine 91-93 

Ex^Cpd #44 4-amino-6-cMoro-2-(3-iodophenylmethylthio)-pyrimidine 109 

ExVCpd #45 4-amino-6-cWoro-2-(3-nitrophenylmethylthio)-pyriiiudin 117-119 
ExVCpd #46 4-amino-6-chloro-2-(3-carbometho^^henylmethylthio)- 

pyrimidine 169-171 

ExVCpd #47 4-amino-6-<Woro-2-(4-t-butylphenylmethyltMo)-pyriinidin 124-126 

ExXJpd #48 4-amino-6-<Woro-2-(3,4-difluorophenylmethylthio>pyrimidm 123-125 

Ex^Cpd #49 4-amino-6-<^oro-2-(3,4-dichlorophenylmethyliMo)-pyrinudin^ 172 

Ex./Cpd #50 4-amino-6-cWoro-2-(3,5-<Uchlorophenylmethylthio)-pyi^dine 166-168 

Ex7Cpd #51 4-amincn6-<^oro-2-(2,4-didilorophenylmethylthio)-pyrimidine 144-147 

Ex./Cpd #52 4-amino-6-chloro-2-(3,5-dibromophenylmethylthio)-pyriinidine 184-186 

Ex./Cpd #53 4-amino-6-(Woro-5-cydohexyl-2-(benzyltbio)-pyrimidine 149-151 

ExJCpd #54 4-amincn6-cbioro-5-isopropyl-2-G3enzylthio)-pyriniidine 83-85 

Ex./Cpd #55 4-amino-6-chloro-2-(2-pyridylmethyltbio)-pyrimidine 185-187 
Ex./Cpd #56 4-amino-6-<Moro-2-[2-(3-ethoxy)pyridylmethylthio]- 

pyrimidine 151.5-154 

ExVCpd #57 4-aiiiino-6-chloi^2-(3-pyridylmethyltiiio)-pyrimidine 159-161 

Ex./Cpd #58 4-amino-6-(^oro-2-(l-naphthylmethylthio)-pyriniidine 114-117 

Ex./Cpd #59 4-amino-6-(Woro-2-C2-naphthylmethylthio)-pyrimidine 98-101 
ExVCpd #60 4-amino-6-chloro-2-(6,7-difluoro-2-naphthylmethylthio) 

-pyrimidine 125-127 

ExVCpd #61 4-amino-6-chloro-2-(2-qumolmylmethyltMo)-pyrinudine 150-152 

ExVCpd #62 4-amino-6-cHoro-2-(6-cUoro-5-piperonylmethyltMo)-pyrimidm 157-159 

Ex./Cpd #64 4-amino-6-chloro-2-(E-styrylmethylthio)-pyriinidm 117-120 
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ExVCpd#65 4-cUoro-2-(2-naphthylmethylthio)-pyrimidine 76-78 
ExVCpd #66 4-amino-6-(Moro-2-(propargyltMo)-pyrimidine 137-140 
Exampl 67: Preparation of 4-amino-6^^oro-2-(3-bromophenylmethylsiilfinyl)- 
pyrimidine; (Cpd #67) 




4-animo-6-diloro-2-(3-bromophenyb3iet^^ (165 mg, 0.5 mmol; 

Cpd #43) in methylene chloride (10 ml) is treated with 50% mCPBA (172 mg, 0.50 
mmol) and stirred for 17 hours. The solid is collected by nitration, washed with 
ether, and dried, mp 216-217°C. 

Following the procedure of Example 67 and making noncritical changes, but 
starting with 4-animc-6-cMorc-2-(2-naphtiiylmetiiyltmo)-pyrimidm (Cpd #59), the 
compound 4-amin(>6-cUoro-2-(2-naphtJiylmethylsulfinyl)-pyrimidine (Cpd #68) is 
prepared (mp 222-223"C). 

Example 69 Preparation of 4-ammc~6-(Woro-2-(3-bromophenylmethylsulfonyl)- 
pyrimidine (Cpd #69) 

4-ammc~6-(Worc-2-(3-bromophenylmethyltJiio)-pyrimidine (660 mg, 2.0 mmol; 
Cpd #43) in acetic acid (5 ml) is treated with 30% H 2 0 2 (1 ml) and stirred at rt for 
72 hours. The crude product is diluted with ethyl acetate, washed with water, sat'd 
NaHC0 3 and brine, dried with MgS0 4 , then concentrated in vacuo. The material is 
purified by chromatography using 1:1 ethyl acetate/hexanes, mp 191-192°C, 

Example 70 Preparation of 4-amino-5-bromo-6-chloro-2-(2-naphthylmethylthio)- 
pyrimidine; (Cpd #70) 

4-anuno-6-cWoro-2-(2-naphthymiethyltMo)-pyrimidine (302 mg, 1.0 mmol; 
Cpd #59) and NaHCOg (100 mg, 1.2 mmol) are dissolved in 50% methanol (3 ml) 
and treated dropwise with a solution of bromine in methanol (0.92 M, 1.2 ml, 1.1 
mmol). The reaction is decolorized with sat'd NaHSOg and extracted with ethyl 
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acetate. Th rganic fraction is washed with water, dri d with MgS0 4 , then 
concentrated in vacuo. The material is purified by chromatography using 15:85 
ethyl acetate/hexanes, mp 158°C. 

Following the general procedure of Example 70 and making noncritical 

5 changes, — 

4-ainmc-5-brom<)-6KMoro-2^2-py^ (Cpd #7i ; mp 119. 

120°C) is prepared from 4-animo-6-cUoro-2-(2-pyridylmet±iyltWo)-pyrimidine (Cpd # 
55). 

10 Example 72: Preparation of 4,6 dmy(iroxy-2-(phenylmethylthio)-pyrmii<iine 

Thiobarbituric acid (5.22 g, 36.2 mmol) in ethanol (52 ml) is treated with 3.25 
M NaOH (11.1 ml, 36.2 mmol) and the mixture heated to reflux for 30 minutes. 
After cooling the reaction mixture briefly, benzyl bromide (4.3 ml, 36.2 mmol) is 
15 added and the solution is heated to reflux for one hour. The reaction mixture was 
cooled and concentrated in vacuo, and the resultant white solid is filtered and 
washed with cold H 2 0 followed by cold ethanol, mp >320°C: 

Following the general procedure of Example 72 and making noncritical 
changes, but beginning with the appropriate dihydroxy pyrimidine thione, the 
following compounds are synthesized: 

mo (°C) 

Ex./Cpd #73 4,6-dmy<h^xy-5-methoxy-2-(2-naphthylmel^ylthio)-pyrmiidme 248-249 
Ex./Cpd #74 4,6-dmydroxy-5-fluoro-2-(2-naphthylmethyltHo)-pyrimidine >325 
Ex7Cpd#75 4,6-dmydroxy-5-methyl-2-(2-naphthylmethylthio)-pyrimidine 285-286 
ExVCpd #76 4,6-dmy<iroxy-5-auorc-2-(2-pyridylmethylthio)-pyrimidine 195(d) 
ExVCpd #77 4 > 6-dmydroxy-2-(4-methoxyphenylmethylthio)-pyrimidine 207-208 

Example 78: Preparation of 4,6-oUcWoro-2-(benzylthio)-pyriinidine (Cpd #78) 

2-(BenzylthioM,6-dmydroxypyrimidine (5.95 g, 25.4 mmol; Cpd #72) is 
treated with POCl 3 (26 ml) and heated to reflux for 2 hours. The reaction is cooled 
and excess POCl 3 is removed by distillation in vacuo. The hot residue is poured 
onto ice and the aqueous layer is neutralized with solid NaOH to pH 7-8. The 
aqueous solution is extracted with ethyl acetate three times and the combined 
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organics are washed dilute NaOH and brine, then dried with MgS0 4 . The solution 
is filtered and concentrated in vacuo th n purified by distillation, BP (0.2 mmHg) 
155-160 C to yield the title compound. 

NMR: (CDC1 3 ) 7.43 (m, 2H), 7.29 (m, 3H), 7.02 (s, 1H), 4.37 (s, 2H). 

Following the general procedure of Example 78 and maTring noncritical 
changes, but beginning with the appropriate dihydroxy pyrimidine, the following 



compounds are synthesized: 

ExVCpd #79 4,6^cMoro-5-methoxy-2-(2-naphthylmethylthio)-pyrmiidine 93-94 

ExVCpd #80 4,6-di(±loro-5-fluoro-2-(2-naphthylmethylthio)-pyriniidine 80-81 

ExVCpd#81 4,6-<h^oro-5-methyl-2-(2-naphthylmethyltMo)-pyriniidme 109-110 

ExVCpd #82 4,6-(ii(^oro-5-fluoro-2-(2-pyridylmethylthio)-pyriniidine NMR 

ExVCpd #83 4,6-di<^oro-2-(4-methoxyphenylmethylthio)-pyrimidine 39-42 



Cpd # 82: NMR: (CDClg) 8.58 (d, J=4.1, 1H), 7.67 (m, 1H), 7.50 (m, 1H), 7.24 
(m, 1H), 4.51 (s, 2H). 

Example 84: Preparation of 4-piperido-6-chloro-2-(benzylthio)-pyrimidine; Cpd #84 

4,6-dicWorcn2-(benzyltiiio)-pyrimidine (261 mg, 0.96 mmol; Cpd 78) is 
dissolved in methylene chloride (3 ml), treated with triethyl amine (0.17 ml, 1.20 
mmol) and piperidine (0.10 ml, 1.06 mmol) and stirred at rt for 60 hours. The 
reaction is quenched with sat'd NH 4 C1, washed with sat'd NaHCOg, dried with 
MgS0 4 and concentrated in vacuo. The sample is purified by chromatography using 
1:3 ethyl acetate/hexanes, mp 85-86°C. 

Following the general procedure of Example 84 and making noncritical 
changes, but beginning with the appropriately substituted amine, the following 
compounds are synthesized: 

mo (°C) 

ExVCpd #85 4-pyrroHdmo-6-(Moro-2-(benzylthio)-pyrimidine 80-81 
ExVCpd #86 4-moiT>holmo-6-(^oro-2-(benzylthio)-pyrimidine 119-120 
Ex./Cpd #87 4-propylanomo-6-cWoro-2-(benzylthio)-pyriniidine 67-68 
ExVCpd #88 4-hydrazmc~6-(iloro-2-(benzylthio)-pyrimidine 136-138 
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Example 89: Preparation of 4-amino-5-methoxy-6-chloro-2-(2-naphthylm thylthio)- 
pyrimidine (Gpd #89) 

4,6-dicMoro-5-methoxy-2-(2-naphthylmethyl^ (1,40 g, 4.0 

5 mmol; Cpd #79) is dissolved in acetonitrile (10 ml), treated with concentrated 
ammonium hydroxide (2 ml), then heated to 120 C in a sealed tube for 2.5 hrs. 
After cooling, the product is filtered, washed with water, and dried, mp 115-117°C. 



Following the general procedure of Example 89 and making noncritical 
changes, but beginning with the appropriate dicMoropyrimidine, the following 
compounds are synthesized: 

" ^ mp (°C) 

ExVCpd #90 4-ammo-5-methyl-6-cMoro-2-(2-naphthylmethylthio)-pyrimid^ 156 
ExVCpd #91 4-ammo-5^fluoTO-6-cMoro-2-(2-naphthylmethylthio)-pyrimidm 160 
Ex7Cpd #92 4-amino-5-fluoro^-chloro-2-(2-pyridylmethylthio)-pyrimidine 171-172 
ExVCpd #93 4-amino-6-cMoro-2-(4-methoxyphenylmethylthio)- 

pyrimidine 118.5-119.5 

Example 94: Preparation of 4-ammc-2-(2-pyridylmethyltmo)-pyrimidine; Cpd # 94 

4-Ammo-2-mer<»ptopyriinidine (0.40 g, 3.15 mmol) is slurried in ethanol (2 
ml) and 3.25 M NaOH (2.0 ml, 6.5 mmol) is added. The solution is heated to reflux 
for 10 minutes and after cooling to 22°C, 2-picolyl chloride*HCl (0.49 g, 2.98 mmol) 
is added. The solution is heated to reflux for an additional 15 minutes. The 
solution is cooled and concentrated in vacuo. The residue is dissolved in 1 N HC1 
and diluted with ethyl acetate. The mixture is neutralized with NaOH to pH 8 and 
the aqueous layer is separated and washed twice with ethyl acetate. The combined 
organic layers are washed with saturated NaHCOg, saturated NaCl, dried with 
MgS0 4 and concentrated in vacuo, mp 133-134°C. 

Following the general procedure of Example 94 and making noncritical 
changes, but beginning with the appropriate thiol, the following compounds are 
synthesized: 
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mo (°C) 

Ex-/Cpd #95 4-amino-2-(3-bromophenylmethyllMo)-pyrimidine 111-112 

ExVCpd #96 4-amino-2-(3-methylphenylmetliylthio)-pyrimidine 88-89 

Ex./Cpd#97 4-amino-2-(3-pyridylme&ylthio)-pyiimidiiie 118-119 

Ex/Cpd#98 4-anuno-2-(2-naphthylmethyltMo)-pyrimidine 115-116 

ExVCpd #99 4-amino-6-cUoro-2-(2-benzothiazolomethylthio)-pyrimidiiie 202-203 

ExVCpd #100 4-amino-6-<Moro-2-[2-(l-phenyl-l-ethanon)tWo]-pyramidine 194-195 

Ex./Cpd #101 4-amino-6-cWoro-2-(<yclohex-l-enylmethylthio)-pyrinudm 122-123 
ExVCpd #102 4-amino-6-cihlorcH2-(Z-sl5^1tMo)-pyrimidine 

Example 103: Preparation of 4-amino-6-chloro-2-(l-naphthylmethyloxy)- 
pyrimidine; 

1-Naphthalenemethanol (227 mg, 1.44 mmol) is added to a slurry of 50 % 
sodium hydride (69 mg, 1.44 mmol) in dry THF (4 ml) at 0°C. After stirring for 30 
minutes, 4-amino-2,6-dichloropyrimidine (157 mg, 0.96 mmol) is added and stirred at 
22°C for 72 hours. The solution is quenched with saturated NH 4 C1 and concentrated 
in vacuo. The residue is dissolved in methylene chloride and washed 3x saturated 
NaHC0 3 , dried with MgS0 4> filtered, and concentrated in vacuo. The sample is 
purified by chromatography using 1:2 ethyl acetate/hexanes and recrystallization 
from heptane/toluene, mp 160-161°C. 

Following the general procedure of Example 103 and making noncritical 
changes, but beginning with the appropriate alcohol, the following compounds are 
synthesized: 

mp (°C) 

ExVCpd #104 4-ammo-6-(Moro-2-(benzyloxy)-pyrimidine 114-115 
ExVCpd #105 4-ammo-6-(^oro-2-(2-naphthylmethyloxy)-pyrimidine 130-131 
ExVCpd #106 4-ammo-6-cWoro-2-(3-methylphenylmethyloxy)-pyrimidine 85-87 
ExVCpd #107 4-animo-6-cMoro-2-(3-bromophenylmethyloxy)-pyrimidine 96-98 

Example 108: Preparation of 4-ammo-6-chloro-2-(3-hydroxyphenylmethyltbio)- 
pyrimidine 
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4-amino-6-cUoro-2-(3-metho3^henylmethylthio)-pyrimidine (36 mg, 0.128 
mmol; Cpd #39) is dissolved in methylene chloride (0.25 ml), cooled to 0°C and 
treated with a solution of BBr 3 (0.32 ml, 0.32 mmol, 1M in methylene chloride). The 
reaction is stirred at 0°C for 20 min, then refluxed for 2 hrs. After cooling, the 
5 reaction is quenched with water, and refluxed for an additional 30 min. Upon 

cooling the solid is collected and purified by recrystallization from ethanol/water, mp 
147.5-148.5°C. 

Example 109: Preparation of 4-amino-6-chloro-2-(3-isopropoxyphenylmethylthio)- 

10 pyrimidine (Cpd #108) 

4-amino-6-cHorcH2-(3-hydroxyphenylmethyltta (135 mg, 0.50 

mmol; Cpd 108) is added to a solution of KOH (280 mg, 5 mmol) in DMSO (2.5 ml) 
at room temperature. 2-Bromopropane (615 mg, 5 mmol) is added and the reaction 
stirred overnight, then poured onto water. The aqueous solution is extracted with 

15 ethyl acetate, dried with MgS0 4 , filtered, and concentrated in vacuo. The sample is 
purified by chromatography using 1:3 ethyl acetate/hexanes, mp 71°C. 

Example 110: Preparation of 4-ammo-6-chloro-2-tMo-pyrimidine (Cpd #110) 

20 4-ammo-6-chlon)-2-(4-methoxyphenylmethylthio)-pyrinudine (11.0 g, 39.15 

mmol; Cpd #93) and trifluoroacetic acid (84 ml) are heated to reflux for 20 hours, 
then the excess solvent is removed in vacuo. The sample is triturated with 
chloroform then stirred with ether and filtered. The solid is washed with ether then 
air dried, mp >320'C. 

25 

Example 110 A: Preparation of 4-amino-6-chloro-2-t±do-pyrimidine mesylate salt 
Cpd #110A 4-Ammo-6-chloro-2-mercaptopyrimidine mesylate 
A suspension of 4-ammo-6-cMoro-2-(4-methoxyphenylmethylthio)pyrimidine 
(10.0 g, 33.22 mmol) in 160 ml of methylene chloride at room temperature is treated 

30 with methanesulfonic acid (31.89 g, 332.2 mmol, 10 eq) at once. After TLC analysis 
indicaates the absence of starting material (ca. 50 min), 1280 ml of diethyl ether is 
added dropwise initially. As the volume of white solid becomes quite copious the 
remaining Et^O is added quite rapidly. The suspension is stirred overnight and the 
material is collected by filtration and washed with diethyl ether to afford 8.62 g of 

35 the title compound (Melting Point: 166-167°C). Analysis: Calculated for 
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C 5 H 8 C1N 3 0 3 S 2 .4.94% H 2 0: C, 23.22; H, 3.16; N, 16.25. Found: C, 23.48; H, 3.25; 
N, 15.70. 

Example 111: Preparation of 4-amino-6-chloro-2-[2-(4-chloro)- 
5 pyridylmetliylthiol-pyrimidhie (Cpd #111) 

4-Amino-6-chloro-2-tliio-pyrimidine (Cpd #110; 614 mg, 2.38 mmol) in ethanol 
(1.5 ml) is treated with 3.25 M NaOH (1.47 ml, 4.8 mmol) and the mixture is 
warmed to 50 °C. 4-chloro-2-chloromethyl pyridine is added and the solution is 
10 stirred warm for 1 hour. The reaction mixture is cooled and concentrated in vacuo, 
and the resultant solid is filtered and washed with water followed by cold ethanol, 
mp 195 °C. 

Following the general procedure of Example 111 and making noncritical 
15 changes, but beginning with the appropriate chloromethylarene, the following 
compounds are synthesized: 

mp(°C) 

Ex./Cpd #112 4-ammo-6-cMoro-2-[2-(6-cMoro)pyridylmethy 135-136 

20 

ExVCpd #113 4-amino-&<^oro-2-[2-(6-methyl)pyridylmethyltWo]-pyrimidine 156-157 
Ex7Cpd#114 4-ammo-6-chloro-2-[2-(4-methyl)pyridylmethyllWo]-pyrimidlne 192-193 
25 Ex./Cpd #115 4-ammo-6^chloro-2-t2-(4-ethoxy)pyridylmethylthio]-pyrunidine 181-185 
Ex./Cpd #116 4-amino-6-cMoro-2-[2-(4-tWophenyl)pyridylmethylthio]-pyriniiQine 136-137 
Ex./Cpd #117 4-ammo-6-chloro-2-[2-(3-methyl)pyridylmethyltWo]-pyrimidine 148-149 

30 

Ex./Cpd #118 4-anuno-6-chloro-2-[2-(5-me1^yl)pyridyhnethylthio]-pyrimidine 191-192 
Ex./Cpd #119 4-ammo-6-chloro-2-[2-(4-bromo)pyridylmethylthio]^pyrmiidine 188d 
35 Ex./Cpd #120 4-ammo-6^cUoro-2-[2-(4-methoxy-6-methyl)-pyridylmethylthio]- 
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pyrimidine 171-172 

ExVCpd #121 4-amino-6-chloro-2-[2^4,6-dimethyl)p3rridylmethyltMo]-p^^ 160-161 

5 ExVCpd #122 4-amino^-chloro-2-[2-(4-ethyl)pyridylmethyltMo]-pyri^ 173-174 

ExVCpd #123 4-animo-6-chloro-2-[2-(4-metho^ 191-192 

ExVCpd #124 4-amino-6-cWoro-2-[2-C4-(2-methylpropyl))pyridylmethylthio] 
10 -pyrimidine 

156-157 

ExVCpd #125 4-ammcn6-<Wor<>2-[2-(6-(Moro-4-methyl)pyridylmethylthio] 

-pyrimidine 171-172 

15 ExVCpd #126 4-ammo-6-<±doro-2-[2-(4-isopropoxy)pyri^ 168-169 

ExVCpd #127 4-aimno-6-chloro-2-[2-(4,6-duTie1toy 

-pyrimidiiie 180-181 

20 ExVCpd #128 4-ammo-6-chloro-2-[2-(4-(yano)pyridylmethylt^io]-pyriniidine 214-215 

ExVCpd #130 4-amino-6-cWoro-2-[4-(6-methyl)pyrimidmylmethylthio]-pyiimidm 165-166 

ExVCpd #131 4-amino-6-chloro-2-[2-(4-propyl)pyridylmethyltmo]-pyrimidine 161-162 

25 

ExVCpd #132 4-ammo-6-cWoro-2-[2-(4-isopropyl)pyridylmethylthio]-pyrimidine 139 

ExVCpd #133 4-animo-6-chloro-2-t2-(5-phenyl)pyridylmethylthio]-pyrimidine 191 

30 ExVCpd #134 4-animo-6-cMoro-2-[2-(4-etliyl)pyridylmethylthio]-pyrimi(toe 180 

ExVCpd #135 4-amino-6-chloro-2-[2-(4-(a-hydroxy, a-methyl)ethyl) 

pyridyl-methylthio]-pyrimidine 140-143 

35 ExVCpd # 137 4-ammo-6-chloro-2-[2-(4-cyclopropyl)pyr^ 162-163 

-34- 



WO 96/35678 PCT/US96/06119 

ExVCpd # 138 4-amino-6-cmoro-2-r2-(4-cyclopentyl)pyridylmethyltMo]-pyrimidine 138-139 

ExVCpd #140 4-amino-6-chloro-2-[2-(4,5-(iimethyl)pyridylmethyltWo]-pyr^ 210-211 

5 ExVCpd #142 4-axnino-6-cMoro-2-[4-(2,6-dimethyl)pyrimi(iinylmethylthi 

pyrimidine 132-138 

ExyCpd #143 4-ainmo-6-cMoro-2-[2-(4-pyrrou^ 205d 

10 ExVCpd #144 4-Amino-6-chloro-2-[(5-cWorotMophen-2-ylmethyl)thio]pyrimidine 100-102 

ExyCpd #145 4-amino-6-cWoro-2-[2-(4-(2-bu1yl))pyridylmethylthio]-pyrimid^^ 115-117 

Ex7Cpd #146 4-amino-6-cmoro-2-t2-(4-dimethylamino)pyridylmethylthio]- 

15 pyrimidine 207-208 

ExJCpd #147 2-[2-(4-amino-6-chloro)pyrimiciinyltWomethyl]-pyridine-l-o»^ 199-200d 

Ex./Cpd #148 4-Aiiiino-6-cWoro-2-[(furan-3-ylmethyl)thio]pyrimid^ 83-84 

20 

Ex./Cpd #149 4-amino-6-c^oro-5-fluoro-2-[2-(4-cHoro)pyridylmethyltWo]pyrinudine 172 

ExVCpd #151 4-anuno-6-cWoro-2-[2-(4-(3-pentyl))p^ 144-145 
ExiCpd #152 4-amino-6-(^oro-2-[2-(4-acetyl)pyridylmethylthio]-pyrimidine 
25 NMR: (CFgOD) 8.67 (d, J=5.2, 1H), 8.12 (s, 1H), 7.74 (d, J=5.1, 1H), 
6.22 (s, 1H), 4.53 (s, 2H), 2.64 (s, 3H) 

Ex./Cpd #153 4-Ammo-6-chloro-2-[(benzofuran-2-ylmethyl)thio]pyrimidine 118-119 

30 Ex./Cpd #154 4-ammo-6-cMoro-2-[2-(6-dimethyla^^ 

pyrimidine 166-168 

Ex./Cpd #155, 4-annno-6-duorc^2-[(m-mden-3-ylmethyl)tMo]pyrimidine 
NMR: (CDClg) 7.47, 7.26, 6.54, 6.15, 4.99, 4.34, 3.37 

35 
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ExVCpd #156 4-amino-6-chloro-2[2-(4-carbom thoxy)pyridylmethylthio]-pyri3nidine 168-169 

Ex./Cpd #157 4-Amino-6^oro-2-[((S)-(-)permyl)thio]pyriinidine 115-116 

5 Ebc/Cpd #158 4-Amino-6-chloro-2-[(beiizothiophen-2-ylmethyl)thio]pyrim 155-156 

ExVCpd #159 4-Animc-6-chloro-2-[(2H-l-beiizopyr^ 110-113 

Example #163 Preparation of 4-amino-6-chloro-2-[2-(4-carboxamido)- 

10 pyridylmethylthio]-pyrimidine (Cpd# 163) 

4~animo-6-chloro-2-[2-(4-carbomethoxy)py^^ (100 mg, 

0.32 mmol) and freshly distilled formamide (48 mg, 1.06 mmol) are dissolved in THF (.5 
ml) and the solution is heated to reflux. Sodium methoxide (25%, 24 ul, 0.107 mmol) is 
added and the mixture is refluxed for 1 hour. The reaction is cooled and filtered through 

15 celite then concentrated in vacuo. The resultant solid is triturated with acetone, mp 191- 
192 °C. 

Example #164 Preparation of 4-amino-6-chloro-2-[2-(4-hydroxymethyl)- 
pyridylmethylthio]-pyrimidine (Cpd# 164) 

20 lithium aluminum hydride (12 mg, 0.32 mmol) is suspended in THF (1 ml) and 

cooled to 0°C. The slurry is then treated with a solution of 4-amino-6-chloro-2- 
[2-(4-carbomethoxy)pyridylmethylthio]-pvrimidine (100 mg, 0.32 mmol) in THF (0.5 ml). 
The solution is allowed to warm to room temperature and stirred for 1 hour. The reaction 
is quenched with water (1 drop), 1 N NaOH (1 drop), and water (3 drops) and diluted 

25 with ethyl acetate. The reaction is dried with MgS0 4 and concentrated in vacuo. The 
resultant solid is triturated with ethyl acetate, mp 117-118 °C. 

Following the general procedure of Example 70 and making noncritical changes, 
but beginning with the appropriate 4-amino-6-chloro-2-[2-(4-substituted)- 
pyridylmethyltHo]-pyrimidine, the following compounds are synthesized: 

30 

mp(°C) 

ExVCpd #165 4-ainmo-5-bromo-6-chloro-2-[2-(4-methyl)pyridylmethylthio]- 

pvrimidine 138-139 

35 ExVCpd #166 4-animo-5-bromo-6-chloro-2-[2-(4-isopropyl)pyridylmethylthio]- 
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pyrimidine 146-147 

Following the general procedure of Example 111 and making noncritical changes, 
but beginning with the appropriate chloromethylarene, the following compounds are 
5 i 



ExVCpd #167 4-ammo^cmoro-2-(2,6^<Morophenyl)me1hyltMo-pyrimidlne 173-174 

Ex./Cpd #168 4-Ammo-6^cbloro-2-[(2,3-dmydrobenzofto^ 
10 pyrimidine 153 

Ex./Cpd #169 4-Ammo-6-chloro-2-[(5-phenyUsoxazol-3-ylmethyl)thio] 

pyrimidine 217-219 

15 ExVCpd #170 4-Ammo-6-cUoro-2-[(2,3-d^ydrobenzofuran-2-ylmethyl)thio] 

pyrimidine 105-107 

ExyCpd #171 4-Ammo-6-cbloro-2-[[(3,4^ydro-l-naphthalen-2-yl)methyl]tbio3- 

pyrimidine 104-105 

20 

Ex7Cpd# 172 4-Ammo-6-cMoro-2-[[(5-chloroimidazo[l,2-a]pyridm-2-yl)methyllthio]- 

pyrimidine >240 

ExVCpd #173 4-Ammo-6-chloro-2-[(6-methylpyrazin-2-ymiethyl)t hio3pyrimidine 162 

25 

ExyCpd #174 4-Ammo-6-(Woro-2-[(5-methyUsoxazol-3-ylmethyl)tWo]pyrimidine 177-180 

Ex7Cpd #175 4-Ammo-6-chloro-2-[(5-me1iiylpyrazin-2-ylmethyl)thio]pyrimidine 154-155 

30 ExVCpd #176 4-Amino-6-(*loro-2-[(l-methylimidazol-2-ylmethyl)thio3pyrimidine 178-180 

Ex7Cpd #177 4-Amino-6-(^loro-2-[(3-methylpyrazm-2-ylmethyl)tMo]pyrinudme 162-163 
ExyCpd #178 4-Ammo-6-chloro-2-[(quinolm-6-ylmethyl)tMo]pyrmii<iine 186-188 (d) 

35 
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10 



ExyCpd #179 4-Ammc-6-cHoro-2-[(qumoxalin-2-ylmethyW 195 (d) 

Ex./Cpd # 180 4-Amiiio-6-cWoro-2-[(quinoUn-8-ylmethyl)thio]pyrimidine 174-175 

5 Ex/Cpd #181 4-Ammc-6-<^oro-2-[(qumolm-^ 195 (d) 

Ex7Cpd #182 4-Amino-6-cUoro-2-[(isoquinolin-3-ylmethyl)tMo]pyrim >210 

Ex7Cpd #183 4-Amino-6-cUoro-2-[(quinolin-5-ylmethyl)thio]pyrimidine 190 (d) 

Ex/Cpd #184 4-Amino-6-<Woro-2-[(quinolin-7-ylmetiiyl)tMo]pyrimidine 195 (d) 

ExyCpd #186 4-Animo-6-cMoro-2-[(piperon-5-ylme 148-150 



15 Ex/Cpd #187 4-Amino-6-cMoro-2-[[(3,4-(iihy(ii^l-naphthalenyl)methyl]thio] 
pyrimidine 



20 



Ex/Cpd #188 4-amino-6-cUoro-2[2-(5-carbomethyoxy)pyridylmethylthio] 

pyrimidine 2 

Ex/Cpd #189 4-amino-6-Aloro-2[2-(4-<ydohe^l)pyridylmethyltMo]pyrimidine 134 



Following the general procedure of Example 72 and making noncritical changes, 
but beginning with the appropriate dihydroxy pyrimidine thione, the following compound 
25 is synthesized: 

Ex./Cpd #190 4,6-dmydroxy-5-fluoro-2-[2-(4-cWoro)pyridylmethylthio]pyriniidine 

NMR: (DMSO) 8.48 (d,J=5.5.1H), 7.71 (s.lH), 7.44 (s, 1H), 4.44 (s, 2H) 

30 Following the general procedure of Example 78 and making noncritical changes, 

but beginning with the appropriate dihydroxy pyrimidine, the following compound is 
synthesized: 



Ex./Cpd #191 4,6-didUoro-5-fluoro-2-[2-(4-chloro)pyridylmet^yltMo]pyrimidine 
35 NMR : (CDClg) 8.54 (d,J=5.5.1H), 7.77 (s, 1H), 7.39 (d, J=5.4,1H), 4.59 (s,2H) 
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EXAMPLE 193 (^0-4-[(4-Amino-6-chloro-2-pyrimidinyl)thio]-2-butenoic acid methyl 
ester (Cpd# 193) 

4-Amino-6-chloro-2-mercaptopyrimidine mesylate (0.30 g, 1.16 mmol) is dissolved 
in 3.25N sodium hydroxide (2 ml) and ethanol (1 ml) at ambient temperature followed by 
5 the addition of methyl 4-bromocrotonate (0.16 ml, 1.40 mmol). The reaction is stirred for 
2 to 15 hours, quenched with excess water, extracted with methylene chloride (2x25 ml). 
The extracts are combined, washed with saline (25 ml), dried over sodium sulfate, 
concentrated in vacuo and recrystallized from hexane/ethyl acetate to give Cpd# 193. 
mp 146-149'C. 

10 

EXAMPLE 194 (£>-iV,Ar-Diethyl-4-[(4-amm^^ 
(Cpd# 194) 

4-Chlorocrotonyl chloride (1.36 g, 9.80 mmol) in ether (20 ml) is combined with 
diethylamine in ether (5 ml) at -15°C in a flame dried flask. The reaction is warmed to 
15 ambient temperature, stirred for 1 to 2 hours, quenched with water (30 ml), extracted 
with ethyl acetate (2x30 ml), washed with saline (30 ml), dried over sodium sulfate, and 
concentrated in vacuo to yield the crude 4-cMoi^iV^Sr-diethylcrotonamide. 

Following the general procedure of EXAMPLE 193 and making noncritical 
20 variations but substituting crude 4-chloro-iNr^V-diethylcrotonamide (1.72 g, 9.80 mmol) for 
cis/imns-l,3-dichloro-2-butene, the title compound is obtained, mp 143-145°C. 

EXAMPLE 195 (£M-methyl-l-[4-[(4-animo-6-cWorc-2-pyriini(Mnyl)thio]-l-oxo-2- 
butenyllpiperazine (Cpd# 195) 
25 Following the general procedure of EXAMPLE 194 and making noncritical 

variations but substituting 1-methylpiperazine (2.15 g, 21.50 mmol) for diethylamine, the 
title compound is obtained, mp 155-156°C. 

EXAMPLE 196 . (S)-iNT-ethyl-4-[(4-ammo-6-cMoro-2-pyriniidinyl)tWo]-2-butenamid 
30 (Cpd# 196) 

Following the general procedure of EXAMPLE 194 and making noncritical 
variations but substituting ethylamine (0.73 g, 16.17 mmol) for diethylamine, the title 
compound is obtained, mp 160-161°C. 

35 EXAMPLE 197 (E)-l-[4-[(4-amino-6-chloro-2-pyiimio^nyl)thiol-l-oxo-2- 
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butenyl]piperidin (Cpd# 197) 

Following the general procedure of EXAMPLE 194 and making noncritical 
variations but substituting piperidine (1.38 g, 16.17 mmol) for diethylamine, the title 
compound is obtained, mp 159-163°C. 

5 

EXAMPLE 198 CEH-[4-[(4-animo-6-cbJoro-2-pyi^(3myl)tnio]-l-oxo-2- 
butenyljmorpholine (Cpd# 198) 

Following the general procedure of EXAMPLE 194 and making noncritical 
variations but substituting morpholine (1.41 g, 16.17 mmol) for diethylamine, the title 
10 compound is obtained, mp 154-157°C. 

EXAMPLE 199 CE)-H4-[(4-amtoo-6-cMoro-2-pyrinu^ 
butenyllpyrrolidine (Cpd# 199) - 

Following the general procedure of EXAMPLE 194 and making noncritical 
15 variations but substituting pyrrolidine (1.15 g, 16.17 mmol) for diethylamine, the title 
compound is obtained, mp 178-180°C. 

EXAMPLE 200 C^i\T-methyl-2V-pheny^^ 
butenamide (Cpd# 200) 
20 Following the general procedure of EXAMPLE 194 and making noncritical 

variations but substituting AT-methylaniline (2.31 g, 21.56 mmol) for diethylamine, the 
title compound is obtained, mp 152-154°C. 

EXAMPLE 201 (E)-i\T-aUyl-A^methyl-4^ 
25 butenamide (Cpd# 201) 

Following the general procedure of EXAMPLE 194 and making noncritical 
variations but substituting JV-methylaUylamine (1.15 g, 16.17 mmol) for diethylamine, the 
title compound is obtained, mp 140-142°C. 

30 EXAMPLE 202 (£)-AT^Dipropyl-4-[(4-ammo-6^^^ 
(Cpd# 202) 

4-Chlorocrotonyl chloride (1.02 g, 7.35 mmol) in ether (10 ml) is combined with 
dipropylamine (1.64 g, 16.17 mmol) in ether (5 ml) at -15°C in a flame dried flask. The 
reaction is warmed to ambient temperature, stirred for 1 to 2 hours, quenched with water 
35 (30 ml), extracted with ethyl acetate (2x30 ml), washed with saline (30 ml), dried over 
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sodium sulfate, concentrated in vacuo, and chromatographed on silica gel (230-400 mesh, 
100 ml), eluting with hexane/ethyl acetate (60/40). The appropriate fractions are 
combined (Rf= 0.53, TLC, hexane/ethyl acetate, 25/75) and concentrated in vacuo to give 4- 
chloro-i\r^V-dipropylcrotonamide. 4-Ammo-6-chloro-2-mercaptopyrimidine mesylate (0.30 
5 g, 1.16 mmol) is dissolved in DMP (5 ml) and sodium hydride (0.06 g, 2.55 mmol) at 
ambient temperature followed by the addition of 4-chloro-JV^/-dipropylcrotonamide (0.23 g, 
1.13 mmol). The reaction is stirred for 2 to 15 hours, quenched with excess water, 
extracted with ethyl acetate (3x20 ml). The extracts are combined, washed with saline (20 
ml), dried over sodium sulfate, concentrated in vacuo and chromatographed on silica gel 
10 (230-400 mesh, 100 ml), eluting with hexane/ethyl acetate (60/40). The appropriate 
fractions are combined (Rf= 0.40, TLC, hexane/ethyl acetate, 25/75) and concentrated in 
vacuo to give the title compound, mp 139-142°C. 

EXAMPLE 203 (E)-AT-e1hyl-JV-methyl-4-[(4-amm^ 
15 butenamide (Cpd# 203) 

Following the general procedure of EXAMPLE 202 and making noncritical 
variations but substituting i\T-ethylmethylamine (0.87 g, 14.70 mmol) for dipropylamine, 
the title compound is obtained, mp 170-172°C. 

20 EXAMPLE 204 (£)-N^-Dimethyl-4-[(4-ammo-6-chlon)-2-pyrimidinyl)thio]-2- 
butenamide (Cpd#204) 

Following the general procedure of EXAMPLE 202 and making noncritical 
variations but substituting dimethylamine (0.50 g, 11.03 mmol) for dipropylamine, the 
title compound is obtained, mp 173-176°C. 

25 

EXAMPLE 205 (£?)-N^-Diethyl-4-oxo-2-pentenamide 

To flame dried flask containing (£)-4-oxo-2-pentenoyl chloride (1.16 g, 8.76 mmol) 
in ether cooled to -15°C is added diethylamine (1.41 g, 19.28 mmol) in ether (5 ml) and 
stirred for 2 hours while being warmed to ambient temperature. The solvents are 
30 removed in vacuo, and chromatographed on silica gel (230-400 mesh, 100 ml), eluting with 
hexane/ethyl acetate (75/25). The appropriate fractions are combined (Rf= 0.31, TLC, 
hexane/ethyl acetate, 25/75) and concentrated in vacuo to give the title compound, NMR 
(CDC1 3 ) 7.15, 7.04, 3.45, 3.40, 2.33, 1.20, 1.15. 

35 EXAMPLE 206 (E)-iV J ^r-Diethyl-4-hydroxy-2-pentenamide 
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To (E)-JVT^V-diethyl-4-oxo-2-pentenamide (0.73 g, 4.31 mmol) in m thanol (10 ml) 
cooled to 0"C is added sodium borohydride (0.18 g, 4.75 mmol) under nitrogen stirred for 
30 minutes, quenched with excess water, and extracted with ethyl acetate (3x50 ml). The 
organic extracts are combined, washed with salin (50 ml), dried over sodium sulfate, 
5 concentrated in vacuo to give the title compound, NMR (CDClg) 6.89, 6.42, 4.49, 3.41, 
2.51, 1.33, 1.17. 

EXAMPLE 207 (E^Jv^-Diethyl-^ 
(Cpd#207) 

10 To (S)-i\T^V-Diethyl-4-hydroxy-2-pentenamide (0.67 g, 3.93 mmol) in methylene 

chloride cooled to -15°C in a flame dried flask is added dichlorotriphenylphosphorane (1.40 
g, 4.33 mmol). The reaction is warmed to ambient temperature, quenched by addition of 
ice (10 ml), extracted with methylene chloride (3x20 ml), washed with saline (30 ml), dried 
over sodium sulfate, concentrated in vacuo, and chromatographed on silica gel (230-400 

15 mesh, 100 ml), eluting with hexane/ethyl acetate (75/25). The appropriate fractions are 
combined (Rf= 0.48, TLC, hexane/ethyl acetate, 25/75) and concentrated in vacuo to give 
(E)-4-chloro-Jv'^v'-diethyl-2-pentenamide. 4-Amino-6-cUoro-2-merc^ptopyrimidine mesylate 
(0.56 g, 2.19 mmol) is dissolved in DMF (4 ml) and sodium hydride (0.12 g, 4.82 mmol) at 
ambient temperature followed by the addition of (^M-chloro-iV^V-diethyl-2-pentenamide 

20 (0.41 g, 2.19 mmol). The reaction is stirred for 15 hours, quenched with excess water, 
extracted with ethyl acetate (3x25 ml). The extracts are combined, washed with saline (25 
ml), dried over sodium sulfate, concentrated in vacuo and chromatographed on silica gel 
(230-400 mesh, 100 ml), eluting with a gradient of hexane/ethyl acetate (80/20-60/40). The 
appropriate fractions are combined (Rp 0.27, TLC, hexane/ethyl acetate, 25/75) and 

25 concentrated in vacuo to give the title compound, mp 152-153°C. 

EXAMPLE 208 (S)-4-[(4-Animo-6-cMoro-2-pyriniidinyl)thio]-3-methyl-2-butenoic acid 
methyl ester (Cpd# 208) 

To (E)-4-hydroxy-3-methyl-2-butenoic acid methyl ester (0.75 g, 5.76 mmol) in 

30 methylene chloride cooled to -15"C in a flame dried flask is added 

dibromotriphenylphosphorane (2.68 g, 6.34 mmol). The reaction is stirred at -15°C-0°C for 
two hours, quenched by addition of ice (10 ml), extracted with methylene chloride (2x10 
ml), washed with saline (10 ml), dried over sodium sulfate, concentrated in vacuo, and 
chromatographed on silica gel (230-400 mesh, 100 ml), eluting with hexane/ethyl acetate 

35 (95/5). The appropriate fractions are combined and concentrated in vacuo to give (E)A- 
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chloro-3-methyl-2-butenoic acid methyl ester. 4-Ammo-6-cMoro-2-mercaptopyrimidine 
mesylate (0.30 g, 1.16 mmol) is dissolved in DMP (4 ml) and sodium hydride (0.06 g, 2.56 
mmol) at ambient temperature followed by the addition of (£)-4-bromo-3-m thyl-2- 
butenoic acid methyl ester (0.22 g, 1.16 mmol). The reaction is stirred for 15 hours, 
5 quenched with excess water, extracted with ethyl acetate (3x20 ml). The extracts are 
combined, washed with saline (20 ml), dried over sodium sulfate, concentrated in vacuo 
and chromatographed on silica gel (230-400 mesh, 100 ml), eluting with hexane/ethyl 
acetate (80/20). The appropriate fractions are combined (Rj= 0.43, TLC, hexane/ethyl 
acetate, 50/50) and concentrated in vacuo to give the title compound, mp 134-136 0 C. 

10 

EXAMPLE 209 (EM-[(4-Ammo-6-cMorc-2-pyri^ acid 
methyl ester (Cpd# 209) 

To (E)-4-hydroxy-3-methyl-2-pentenoic acid methyl ester (1.00 g, 6.94 mmol) in 
methylene chloride cooled to -15°C in a flame dried flask is added 

15 dichlorotriphenylphosphorane (2.47 g, 7.63 mmol). The reaction is warmed to ambient 
temperature, quenched by addition of ice (10 ml), extracted with methylene chloride (2x10 
ml), washed with saline (10 ml), dried over sodium sulfate, concentrated invacuo, "and 
chromatographed on silica gel (230-400 mesh, 75 ml), eluting with hexane/ethyl acetate 
(95/5). The appropriate fractions are combined (Rf= 0.55, TLC, hexane/ethyl acetate, 

20 75/25) and concentrated in vacuo to give (£)-4-chloro-3-methyl-2-pentenoic acid methyl 
ester. 4-Ammo-6-chloro«2-mercaptopyrimidine mesylate (0.30 g, 1.16 mmol) is dissolved in 
DMF (4 ml) and sodium hydride (0.06 g, 2.56 mmol) at ambient temperature followed by 
the addition of (S)-4-chloro-3-methyl-2-pentenoic acid methyl ester (0.19 g, 1.16 mmol). 
The reaction is stirred for 15 hours, quenched with excess water, extracted with ethyl 

25 acetate (3x15 ml). The extracts are combined, washed with saline (15 ml), dried over 
sodium sulfate, concentrated in vacuo and chromatographed on silica gel (230-400 mesh, 
100 ml), eluting with hexane/ethyl acetate (85/15). The appropriate fractions are 
combined (Rf = 0.18, TLC, hexane/ethyl acetate, 50/50) and concentrated in vacuo to give 
the title compound, mp 124-126°C. 

30 

Example 210 4-Amino-6-cWoro-2-(l-(4-(l,l-dimel^yl)ethyl-2-pyridyl)ethyl)thio- 

pyrimidine (Cpd# 210) 

Part A: 4-t-Butyl-pyridine N-oxide 

4-t-Butyl-pyridine (14.8 ml, 100 mmole) is dissolved in 35 ml glacial acetic acid in 
35 a 200 ml one neck round bottom flask under nitrogen. The solution is warmed to 95- 
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100°C, is treated with 30% hydrogen peroxide (28 ml, 274 mmole), and is stirred 6 h. The 
reaction is treated portionwis with paraformaldehyde until a negative reaction is 
obtained with starch iodide paper. The volatiles are removed in vacuo and the residue is 
azeotroped with 2 X 100 ml toluene. The residue is partitioned between 1 X 100 ml 
5 dichloromethane and 2 X 75 ml saturated sodium bicarbonate. Th aqueous layer is 
backwashed with 3 X 50 ml dichloromethane. The combined organics are dried over 
magnesium sulfate and are concentrated in vacuo to give 14.5 g (96%) of 4-t-Butyl- 
pyridine N-oxide as a pale yellow solid. 

^-NMR (CDCl a , TMS): 8 1.32 (s, 9), 7.27 (m, 2), 8.15 (m, 2) ppm. 
10 13 C-NMR (CDC1 3 ): 8 30.3; 34.4; 122.9; 138.3; 150.7 ppm. 

TLC (silica gel-60, P-254): Rf = 0.42, 10% methanol/dichloromethane. 

Melting Point: 93-95°C. 

Infrared (v max, mineral oil): 3098, 2924, 1685, 1488, 1466, 1250, 1183, 

825 cm -1 . 

15 Mass Spectrum: Calculated for C 9 H 13 NO: 151.0997. Found: 151.0993. 

Analysis: Calculated for C 9 H 13 NO: C.71.49; H.8.67; N.9.26. 

Found: C,71.10; H,9. 17; N,9.20. 

Part B: 

20 4-t-Butyl-pyridine N-oxide (11.0 g, 72.9 mmole) is dissolved in 200 ml 

dichloromethane in a 500 ml one neck round bottom flask under nitrogen. The solution is 
treated with trimethyloxonium tetrafluoroborate (10.8 g, 72.9 mmole), is stirred lh at 
room temperature, and the volatiles are removed in vacuo. The solid residue is dissolved 
in 200 ml methanol in a 500 ml one neck round bottom flask. The solution is heated to 

25 reflux, is treated with ammonium persulfate (3.3 g, 14.5 mmole) in 15 ml water, and the 
reaction mixture is vigorously refluxed for 30 min. The reaction is treated with a second 
lot of ammonium persulfate (1.65 g, 7.2 mmole) in 7 ml water and is refluxed for an 
additional 1 h. The reaction is cooled and the bulk of the methanol is removed in vacuo. 
The residue is diluted with 300 ml cone ammonium hydroxide and the mixture is 

30 extracted with 4 X 100 ml dichloromethane. The combined organics are dried over 

potassium carbonate and are concentrated in vacuo to a yellow oil. The crude material is 
chromatographed over 400 g silica gel (230-400 mesh), eluting with 40% acetone/hexane, 
while collecting 50 ml fractions. Fractions 26-52 are combined and concentrated to afford 
8.79 g (73%) of 4-t-Butyl-2-hydroxymethyl-pyndine as a yellow oil. 

35 ^-H-NMR (CDC1 3 , TMS): 8 1.31 (s, 9), 3.99 (bs, 1), 4.75 (s, 2), 7.18 (m, 1), 7.27 (m, 
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1), 8,43 (m, 1) ppm. 

13 C-NMR (CDClg): 6 30.5; 34.7; 64.5; 117.6; 119.5; 148.3; 159.2; 161.0 ppm. 
TLC (silica gel-60, F-254): % = 0.31, 40% acetone/hexane. 
Infrared (t> max, mineral oil): 3233, 2966, i606, 1552, 1479, 1405, 1066 cm" 1 . 
5 Mass Spectrum: Calculated for C 10 H 15 NO: 165.1154. Found: 165.1147. 

PartC: 

4-t-Butyl-2-hydroxymethyl-pyridine (4.13 g, 25 mmole) is dissolved in 75 ml 
dioxane in a 200 ml one neck round bottom flask under nitrogen. The solution is treated 

10 with selenium dioxide (1.53 g, 13.75 mmole) and the reaction is warmed to 80-85°C for 1 
h. The mixture is cooled, diluted with dichloromethane, and is filtered through celite. 
The filter cake is washed well with dichloromethane and the filtrate is concentrated to an 
amber oil. The crude oil is passed through a 50 g plug of silica gel (230-400 mesh), eluting 
with 20% acetone/hexane, while collecting 100 ml fractions. Fractions 1-3 are combined 

15 and concentrated to give 3.91 g (96%) of 4-t-Butyl-2-pyridine-carboxaldehyde as a light 
amber oil. 

^-NMR (CDCl 3 , TMS): 8 1.36 (s, 9), 7.53 (m, 1), 7.99 (ffi, 1), 8.70 (m7 1), 10.10 (s, 

1) ppm. 

13 C-NMR (CDClg): 8 30.3; 35.0; 118.7; 124.9; 150.1; 152.7; 161.5; 193.8 ppm. 
20 TLC (silica gel-60, F-254): R f = 0.62, 40% acetone/hexane. 

Infrared (v max, liquid): 2968, 1712, 1597, 1481, 1367, 1210, 822 cm' 1 . 
Mass Spectrum, [M/Z](relative intensity): [324](71). 

PartD: 

25 Methylmagnesium bromide (9.7 ml, 29 mmole) is added to 20 ml dry 

tetrahydrofuran in an oven dried 100 ml two neck round bottom flask under nitrogen at 
0°C. The solution is treated with 4-t-Butyl-2-pyridine-carboxaldehyde (3.8 g, 23.3 mmole) 
in 2 X 5 ml diethyl ether followed by 10 ml diethyl ether. The reaction is warmed to room 
temperature and then to reflux for 1 h. The mixture is cooled to 0°C, is quenched with 1 
30 X 20 ml 10% hydrochloric acid, and the pH is adjusted to 9 with 2 N sodium hydroxide. 
The layers are separated, the aqueous layer is extracted with 4 X 25 ml dichloromethane, 
and the combined organics are dried over potassium carbonate. The dried organics are 
concentrated in vacuo to give 3.9 g (93%) of 4-t-Butyl-2-(l-hydroxyethyl)-pyridine as a tan 
solid. Analytical material is obtained via recrystallization from hexane. 
35 X H-NMR (CDC1 3 , TMS): 8 1.31 (s, 9), 1.50 (d, J=6.5 Hz, 3), 4.10 (bs, 1), 4.87 (q, 
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J«=6.5, 13 Hz, 1), 7.18 (m, 1), 7:26 (m, 1), 8.41 (m, 1) ppm. 

^C-NMR (CDClg): 8 24.3; 30.4; 34.7; 69.1; 116.4; 119.4; 147.8; 160.9; 162.9 ppm. 
TLC (silica gel-60| F-254): % = 0.37, 40% acetone/hexane. 
Melting Point: 85-86°C. 
5 Infrared (v max, mineral oil): 3158, 2925, 1608, 1551, 1409, 1341, 1093, 

1069 cm" 1 . 

Mass Spectrum, [M/Z](relative intensity): [179K10), [164](100). 
Analysis: Calculated for G u H 17 NO: C.73.70; H.9.56; N,7.82. 
Found: C,73.79; H.9.91; N,7.74. 

10 

PartE: 

4-t-Butyl-2-(l-hydTOxyethyl)-pyridine (3.6 g, 20.1 mmole) is dissolved in 60 ml 
dicbloromethane in a 200 ml one neck round bottom flask under nitrogen. The solution is 
cooled to 0°C, is treated with thionyl chloride (2.2 ml, 30 mmole) in 10 ml 
15 dichloromethane, and the reaction is stirred 1 h at 0°C followed by 2 h at room 

temperature. The reaction is quenched with 1 X 75 ml saturated sodium bicarbonate, the 
layers are separated and the aqueous layer is extracted with 3 X 25 ml dichloromethane. 
The combined organics are dried over potassium carbonate and are concentrated in vacuo 
to give 3.9 g (98%) of 4-t-Butyl-2-(l-(mloroethyl)-pyridine as a yellow oil. 
20 X H-NMR (CDClg, TMS): 8 1.33 (s, 9), 1.89 (d, J=6.5 Hz, 3), 5.14 (q, J=6.5, 13 Hz, 

1), 7.21 (m, 1), 7.44 (m, 1), 8.47 (m, 1) ppm. 

13 C-NMR (CDClg): 8 24.7; 30.2; 34.6; 59.0; 117.8; 119.9; 148.7; 160.2; 161.0 ppm. 
TLC (silica gel-60, F-254): % = 0.61, 40% acetone/hexane. 
Mass Spectrum: Calculated for C 11 H 16 C1N - CH 3 : 182.0747. Found: 182.0736. 

25 

PartF: 

4-Amino-6-(Moro-2-thio-pyrimidine mesylate salt (1.29 g, 5 mmole) is dissolved in 
8 ml of dry dimethylformamide in a 50 ml one neck round bottom flask under nitrogen. 
The solution is treated with 60% sodium hydride (400 mg, 10 mmole) (exotherm) and the 

30 mixture is stirred 1 h. l-(l-Chloroethyl)-5,6,7,8-tetrahydroisoquinoline (978 mg, 5 mmole) 
in 2 X 2 ml dry dimethylformamide, is added to the reaction and the mixture is stirred 
overnight at room temperature. The reaction mixture is poured into 100 ml 50% 
saturated sodium chloride and is extracted with 4 X 25 ml ethyl acetate. The combined 
organics are backwashed with 4 X 50 ml 50% saturated sodium chloride. The organics are 

35 dried over potassium carbonate and were concentrated in vacuo to a yellow oil. The crude 
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material is chromatographed over 120 g silica gel (230-400 mesh), eluting with 25% 
acetone/hexane while collecting 22 ml fractions. Fractions 16-27 were combined and 
concentrated to afford a white foam. Crystallization from diethyl ether provided 888 mg 
(55%) of l-ammo-4-cMorc-2-(l-(4-(l,l-dimethyl)eth^ as a 

5 white solid. 

^-NMR (CDC1 3 , TMS): 8 1.30 (s, 9), 1.76 (d, J=6.5 Hz, 3), 5.10 (q, J=6.5, 13 Hz, 
1), 5.53 (bs, 1), 6.10 (s, 1), 7.14 (m, 1), 7.45 (m, 1), 8.46 (m, 1) ppm. 

13 C-NMR (CDC1 3 ): 6 21.0; 30.4; 34.7; 45.5; 99.1; 119.2; 119.5; 148.9; 159.2; 160.7; 
161.4; 163.3; 171.4 ppm. - ■ - 

10 TLC (silica gel-60, F-254): R f = 0.49, 40% acetone/hexane. 

Melting Point: 153-154°C,d. 

Ultraviolet (X max, Ethanol), nm(e): 230(22,700); 255(12,200); 268(8,790); . 
286(7,000). 

Infrared (u max, mineral oil): 3177, 3140, 2925, 1642, 1565, 1527, 1368, 1280, 

15 825 cm" 1 . 

Mass Spectrum, [M/Z](relative intensity): [322](8), [289](100). 
Analysis: Calculated for C 15 H 19 C1N 4 S: C,55.80; H.5.93; N,17.35: 
Found: C,55.74; H.5.90; N,17.16. 

20 Example 211 4-Ammo-6-<Woro-2-(l-(2-pyridyl)ethyl)tmVpyrimidine (Cpd# 211) 
Part A: 

To a suspension of 4,6-d1hydroxy-2-(2-pyridylmethyl)thio-pyrimidine (7.0 g, 
0.0298mol) in 105 ml of dimethylformamide at room temperature is added imidazole (5.06 
g, 0.0744 mol, 2.5 equiv.) followed by t-butyl dimethylsilyl chloride (9.48 g, 0.0626 mol, 

25 2.10 equiv.). The reaction mixture is stirred for 2.5 h, poured into 350 ml of water and 
extracted twice with ether. The combined organic extracts are dried with anhydrous 
Na2S0 4 and concentrated at reduced pressure. The crude product is dissolved in an ethyl 
acetate-methylene chloride-methanol mixture, treated with 37 g of silica gel and 
concentrated to a free flowing powder. This is applied to the top of a column of silica gel 

30 (350 g), packed and eluted with ethyl acetate-hexane (1:10), to obtain 7.81 g (56%) of 4,6- 
di-(tert>butyldimethylsilyloxy)-2-(2-pyridylmethyl)thio-pyrimidine. 
TLC (silica gel GF): Rf = 0.38 ethyl acetate-hexane (1:9). 

X H NMR (CDC1 3 ,TMS): 8 8.55 (d, 1 H, J - 5.01 Hz), 7.64 (dt, 1 H, J = 1.8, 7.72 
Hz), 7.47 (d, 1 H, J = 7.86 Hz), 7.20 (t, 1 H, J = 16.72 Hz), 5.70 (s, 1 H), 4.52 (s, 2 H), 
35 0.930 (s, 18 H), 0.265 (s, 12 H) ppm. 
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PartB: 

A solution of n-butyllithium (11.02 ml, 17.63 mmol, 1.2 equiv., 1.6 M in hexanes) 
in 60 ml of tetrahydrofuran cooled at -78° C is treated dropwise with diisopropylamine 
(1.93 g, 19.10 mmol, 1.3 equiv.) over a two minute period. After stirring for another 10 
5 min, a solution of 4,6-dMteii>butyldlmethylsilyloxy^^ 
(6.80 g, 14.69 mmol) in 16 ml of tetrahydrofuran is added dropwise over a 10 min period. 
The reaction mixture is stirred for 30 min longer and treated dropwise with methyl iodide 
(2.29 g, 16.16 mmol, 1.1 equiv.) in 6 ml of tetrahydrofuran over a 3 min period. Stirring is 
facilitated by adding an additional 30 ml of tetrahydrofuran. One hour after the addition 

10 of the methyl iodide, the cooling bath is removed and the mixture allowed to warm to 
room temperature. The contents are then cast into ice water and extracted once with ethyl 
acetate. The organic layer washed with saturated brine, dried with anhydrous Na^SC^ 
and concentrated at reduced pressure. A methylene chloride solution of the crude product 
was treated with silica gel (36 g), concentrated to a free flowing powder and applied to the 

15 top of a 350 g silica gel column, packed and eluted with ethyl acetate-hexane (5:95), to 
obtain 2.23 g (32%) 4,6-di-(tert-butyldimethylsttylox 

TLC (silica gel GF): Rf = 0.50 ethyl acetate-hexane (1:9). 

X H NMR (CDC1 3 ,TMS): 8 8.49 (d, 1 H, J = 4.80 Hz), 7.54 (dt, 1H,J = 1.81, 7.68 
Hz), 7.31 (d, 1 H, J = 7.84 Hz), 7.06 (t, 1H,J = 4.93 Hz), 5.59 (s, 1 H), J = 5.01 (q, 1 H, J 
20 = 7.04 Hz), 1.71 (d, 3 H, J = 7.02 Hz), 0.90-0.82 (m, 18 H), 0.28-0.17 (m, 12 H) ppm. 

Mass Spectrum: M/Z (relative intensity %): 477 (5), 462 (6), 444 (79), 420 (100), 
315 (34), 257 (16). 

PartC: 

25 A solution of 4,6-di-(tert-butyldimethylsilyloxy)-2-( l-(2-pyridyl)ethyl)thio- 

pyrimidine (1.23 g, 2.58 mmol) in 8 ml of tetrahydrofuran is treated with 2 N HC1 (5.2 ml, 
10.31 mmol, 4.0 equiv.) at room temperature. After 30 min, the reaction mixture is 
concentrated directly at reduced pressure, diluted with toluene and reconcentrated again. 
The resulting white solid is triturated with methylene chloride, collected and dried to 

30 obtain 0.819 g of crude 4,6-dmydroxy-2-(l-(2-pyridyl)ethyl)thio-pyrimidine hydrochloride. 
TLC (silica gel GF): Rf = 0.32 chloroformrmethanol (4:1). 

X H NMR (d 6 -DMSO, TMS): 8 8.55 (brs, 1 H), 7.80 (m, 1 H), 7.53 (d, 1 H, J= 7.72 
Hz), 7.31 (m, 1 H), 5.15 (q, 1 H, J = 7.04 Hz), 4.35 (s, 1 H), 3.72-3.26 (brs, 1 H), 1.66 (d, 3 
H, J = 6.95 Hz) ppm. 

35 
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PartD: 

The crude diol hydrochloride (0.735g, 2.58 mmol) is treated with 2-picoline (0.446 
g, 4.80 mmol, 1.86 equiv.) followed by phosphorous oxychloride (4.39 g, 28.7 mmol, 11.1 
equiv.). The contents are stirred at 90° C in an oil bath for 2.25 h, and at ambient 
5 temperature for another 1.75 h. The reaction mixture is quenched with crushed ice 
followed by a saturated solution of NaHCOg until basic, then extracted twice with ethyl 
acetate. The combined organic extracts are dried with Na2S0 4 and concentrated at 
reduced pressure. Chromatography is accomplished using 125 g of silica gel packed and 
eluted with ethyl acetate-hexane (1:6) to afford 0.569 mg (73%) of 4,6-dichloro-2-(l-(2- 
10 pyridyl)ethyl)thit>-pyrimidine. 

TLC (silica gel GF): % = 0.50 ethyl acetate-hexane (1:4). 
*H NMR (CDC1 3 ,TMS): 8 8.56 (d, 1 H, J = 3.11 Hz), 7.61 (t, 1 H, J = 7.60 Hz), 
7.41 (d, 1 H, J = 7.86 Hz), 7.14 (m, 1 H), 6.96 (s, 1 H), 5.08 (q, 1 H, J = 7.12 Hz), 1.76 (d, 3 
H, J = 7.07 Hz) ppm. 

15 Mass Spectrum: M/Z (relative intensity %): HRMS calculated: 284.9894. Found 

: 284.9905. 

PartE: 

A flask is charged with 4,6-<U(Moro-2-(l-(2-pyridyl)ethyl)thio-pyrimidine (0.560 g, 
20 1.96 mmol), acetonitrUe (6.5 ml) and 13 ml of 29 % NH 4 OH. The contents are stirred at 
35° C for 15 h, poured into 50 ml of water, extracted once with ethyl acetate. The organic 
layer is washed with a saturated solution of brine (1 x 30 ml), dried with anhydrous 
Na2S0 4 and concentrated in vacuo. Chromatography is accomplished with 100 g of silica 
gel, packed and eluted with ethyl acetate-hexane (2:3), to yield 0.491 g (94%) of 4-amino-6- 
25 chloro-2-(l-(2-pyridyl)ethyl)tWo-pyrimidine. 

TLC (silica gel GF): R f = 0.23 ethyl acetate-hexane (1:1). 
Melting Point: 125-126 °C. 

*H NMR (CDC1 3 ,TMS): 5 8.56 (m, 1 H), 7.64 (t, 1 H, J = 7.71 Hz), 7.46 (d, 1 H, J 
= 7.82 Hz), 7.17 (m, 1 H), 6.09 (s, 1 H), 5.48 (brs, 2 H), 5.12 (q, 1 H, J = 7.16), 1.74 (d, 3 H, 
30 J = 7.16 Hz) ppm. 

UV a max, ethanol): 230 (22,000), 255 (12,500), 269sh (8580), 287 (6920). 
Infrared (v max, mineral oil): cm" 1 . 1572, 1531, 2925, 1275, 2954, 1594, 1117, 
1293, 3089, 2855, 1665, 1359, 1372, 833, 3133, 1467, 2868, 1436, 1477, 1255, 988, 3269, 
3011, 1454, 1443. 

35 Mass Spectrum: M/Z (relative intensity %): 266 (6), 233 (100), 171 (6), 138 (26), 
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126 (12), 106 (98), 78 (61). 

Analysis: Calculated for C U H U C1N 4 S: C, 49.62; H, 4.13; N, 21.05. 
Found: C, 49.46; H, 4.18; N, 20.45. 

5 Example 212 4-Ainino-6^Moro-2-(l-(2-pyridy^ 
(Cpd#212) 

Following the procedure for the preparation of 4-amino-6-chloro-2-(l-(2- 
pyridyl)ethyl)tMo-pyrimidine but employing an additional alkylation of 4,6-di-(tert- 
butyldimethyLsuyloxy)-2-(l-(2-pyridyl)ethyl)tWo-pyrmidine with methyl iodide, this 
10 compound is prepared. Melting Pt. 183-184.5°C. 

Example 213 4-Ammo-6-cWoro-2-(l-(2-(4-methyl)pyridyl)-l-methylethyl)thio-pyridine 

(Cpd#213) — 

Following the procedure for the preparation of 4-amino-6-chloro-2-(l-(2-pyridyl)-l- 
15 methylethyl)tiuo-pyriniidine and starting with 4,6-dihydroxy-2-(2-(4-methyl)- 
pyridylmethyl)tMo-pyrimidine, this compound is prepared. Melting Pt. 149-151°C. 

Example 214 4-Ammc»6-(Woro-2-(l-(4-cyano-2-pyridyl)ethyl)tMo-pyi±^dme 
(Cpd#214) 
20 Part A: 

A solution of 4-cyanopyridine (5.20 g, 50.0 mmol) in 90 ml of methanol is treated 
with a mixture of H 2 S0 4 (6.42 g, 65.5 mmol, 1.31 equiv.) and water (45 ml) at once 
followed by the addition of (NH 4 ) 2 S 2 0 8 (22.8 g, 100 mmol, 2.0 equiv.). The contents were 
heated to reflux at which point vigorous refluxing ensued for several minutes. After 

25 refluxing for 24h , the reaction mixture is partially concentrated to remove most of the 
methanol, treated with ice-water mixture and basified with ammonium hydroxide (20 ml, 
29% aq). The residue is extracted four times with chloroform, the combined extracts are 
dried with anhyrous Na2S0 4 and concentrated at reduced pressure. Chromatography is 
accomplished using 300 g of silica gel packed and eluted with acetone-methylene chloride 

30 (1:6) to provide 2.65 g (39.5%) of 4-Cyano-2-hydroxymethylpyridine. 

TLC (silica gel GF): « 0.30 acetone-methylene chloride (1:4). 
*H NMR (CDC1 3 ,TMS): 8 8.78 (d, 1H,J = 5.07 Hz), 7.66 (s, 1H), 7.49 (d, 1H, J = 
5.12 Hz), 4.88 (d, 2H, J = 4.96 Hz), 3.64 (t, 1H, J = 5.21 Hz). UV (X max, ethanol): 216 sh 
(7,710), 220 sh (6,590), 280 (3,510), 287 sh (3,020). 

35 Analysis: Calculated for C 7 H 6 N 2 0: C, 62.69; H, 4.48; N, 20.89. 
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Found: C, 62.66; H, 4.46; N, 21.00. • 
Mass Spectrum: M/Z (relative intensity %): 134 (73), 133 (100), 105 (79), 104 (39), 
77 (38), 50 (30). 

5 PartB: 

A flask is charged with 4-cyano-2-hyciroxymethylpyridine (2.60 g, 19.40 mmol) 
and selenium dioxide (1.19 g, 10.75 mmol, 0.554 molar equiv.) in 40 ml of p-dioxane and 
the mixture heated in an oil bath at 80-85° for 3.5h. The contents were diluted with 150 
ml of methylene chloride, treated with celite and after stirring at ambient temperature for 
10 ca. 15min, is filtered through a pad of celite. The filtrate, upon concentration in vacuo, 
gave 2.77 g of yellow Bolid which is chromatographed with 125 g of silica gel packed and 
eluted with acetone-methylene chloride-hexane (0.5: 1.5: 8) to yield 2.32 g (90%) of 4- 
cyano-2-pyridinecarboxaldehyde as a white solid. 

TLC (silica gel GP): Rf = 0.17 acetone-methylene chloride-hexane (0.5:1.5:8). 
15 % NMR (CDC1 3 ,TMS): 8 9.93 (s, 1H), 8.82 (d, 1H, J - 4.28 Hz), 8.00 (s, 1H), 

7.60 (d of d, 1H, J = 4.84, 1.48 Hz). 
Melting Point: 95-97°C. 

UV (X max, ethanol): 219 sh (7,130), 276 (3,460), 283 sh (2,990). 
Analysis: Calculated for C 7 H 4 N 2 0: C, 63.64; H, 3.03; N, 21.21. 
20 Found: C, 63.42; H, 2.95; N, 21.26. 

Mass Spectrum: M/Z (relative intensity %): (FAB) [M + H] + 133 (100), 104 (22), 

77(67). 
PartC: 

25 To a flask charged with 70 ml of ether and 40 ml of tetrahydrofuran cooled in an 

ice bath at 0-5° is added methylmagnesium bromide (8.71 ml, 26.14 mmol, 1.50 equiv.) at 
once. To this is added a solution of 4-cyano-2-pyridinecarboxaldehyde ( 2.30 g, 17.42 
mmol), dissolved in 60 ml of ether and 5 ml of tetrahydrofuran, dropwise over a 20 min 
period. The resulting tan slurry is refluxed for 1.5 h, cooled and poured into ice water 

30 containing 55 ml of 3N HC1 and stirred at ambient temperature for 5 min. The contents 
are basified with 23 ml of 29% ammonium hydroxide and extracted 5 times with 
chloroform. The combined organic extracts are dried over Na 2 S0 4 and concentrated at 
reduced pressure. Chromatography with 160 g of silica gel, packed and eluted with 
acetone-methylene chloride (1:6), afforded 1.60 g (62%) of 4-cyano-2-(2-hydroxy)- 

35 ethylpyridine. 



-51- 



WO 96/35678 



PCIYUS96/06119 



TLC (silica gel GF): Rf = 0.27 acetone-methylene chloride (1:6). 
X H NMR (CDC1 3 ,TMS): 5 8.46 (d, 1H, J = 4.33 Hz), 7.41 (s, 1H), 7.20 (dd, 1H, J 
= 4.87, 0.82 Hz), 4.72 (q, 1H, J = 6.08 Hz), 3.75 (s, 1H), 1.28 (d, 3H, J = 6.55 Hz). 

UV (X max, ethanol): 216 sh (7,760), 220 sh (6,530), 278 (3,560), 287 sh (2,960). 
5 Analysis: Calculated for CgH 8 N 2 0: C, 64.86; H, 5.41; N, 18.92. 

Found: C, 64.77; H, 5.51; N, 18.90. 
Mass Spectrum: M/2 (relative intensity %): (FAB) [M + H] + 149 (100), 131 (30), 

105 (8). 
10 Part D: 

To a solution of 4-<yano-2-(2-hydroxy)ethylpyridine (1.44 g, 9.73 mmol) in 55 ml of 
methylene chloride at room temperature is added methanesulfonyl chloride (1.16 g, 10.22 
mmol, 1.05 equiv.) followed by triethylamine (1.08 g, 10.70 mmol, 1.1 equiv.). After 
stirring for 1 h, the contents were concentrated directly at reduced pressure and the 
15 resulting solid, 4-cyano-2-(2-methanesulfonyl)ethylpyridine is used directly in the 
subsequent coupling reaction. 

TLC (silica gel GF): Rf 0.69 acetone-methylene chloride (1:6). 

PartE: 

20 To a stirred suspension of NaH (0.817 g, 20.43 mmol, 2.1 equiv., 60% oil 

dispersion) in 35 ml of dimethylformamide at room temperature is added the 4-Amino-6- 
chloro-2-tmc-pyiimidine mesylate salt (2.50 g, 9.73 mmol) at once as a solid. After 50 min, 
a slurry of 4-cyano-2-(2-methanesulfonyl)ethylpyridine (2.20 g, 9.73 mmol, 1.0 equiv.) in 15 
ml of dimethylformamide is added at once with 2 X 5 ml rinses with same solvent. After 

25 24 h, the reaction mixture is cast into 200 ml of ice water plus 50 ml of saturated brine, 
extracted twice with ethylacetate, and the combined organic extracts dried with anhydrous 
Na£S0 4 . The filtrate is concentrated in vacuo, chromatographed with 200 g of silica gel 
packed and eluted with acetone-methylene (1:9) to afford 2.32 g of product as a golden oil 
contaminated with dimethylformamide. Rechromatography using 150 g of silica gel packed 

30 and eluted with ethylacetate-hexane (2:3) yielded 1.75 g (62%) of Cpd# 214 as a colorless 
oil. Crystallization is accomplished using ethylacetate-ether-hexane solvent mixture. 
TLC (silica gel GF): R f = 0.50 acetone-methylene chloride (1:4). 
*H NMR (CDC1 3 ,TMS): 8 8.61 (d, 1H, J = 5.04 Hz), 7.63 (s, 1H), 7.23 (d, 1H, J = 
5.03 Hz), 6.00 (s, 1H), 4.97 (m, 3H), 1.61 (d, 3H, J = 7.30 Hz). 

35 Melting Point: 119-120 °C. 
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UV (X max, ethanol): 214 sh (19,100), 222 (23,600), 228 sh (22,300), 249 sh 
(11,700), 286 (9,860). 

Infrared (v max, mineral oil): 1572, 1646, 2927, 1531, 2954, 1366, 1278, 2855, 
1546, 1119, 2869, 1469, 3188, 3314, 834, 1457, 825, 1596, 3144, 3216, 1444, 855, 2979, 
5 988, 3378 cm" 1 . 

Analysis: Calculated for C^H^ClNgS: C, 49.48; H, 3.44; N, 24.05. 

Found: C, 49.31; H, 3.69; N, 23.89. 
Mass Spectrum: M/Z (relative intensity %): 291 (3), 293 (1), 258 (100), 196 (5), 
162 (17), 131 (33), 103 (18), 67 (22). 

10 

Example 215 4-Ammo-6-<iloro-2-(l-(4-methyl-2-pyridyl)ethyl)t^o-pyrinudine 
hydrochloride (Cpd#215) 

A solution of 4-picoline^N-oxide (3.0 g, 27.52 mmol) in 90 ml of methylene chloride 
at room temperature is reacted with trimethyloxonium tetrafluoroborate (4.07 g, 27.52 
15 mmol, 1.0 equiv.) for 1.5 h. The reaction mixture is concentrated directly at reduced 
pressure, the white solid dissolved in 60 ml of refluxing methanol and treated with 
ammonium persulfate (1.25 g, 5.50 mmol, 0.20 equiv.) in 5.5 ml of water with another 
addition of ammonium persulfate (0.625 g, 0.10 equiv.) in 2.5 ml of water 30 min later. 
After refluxing for an additional 40 min, the contents are concentrated at reduced 
20 pressure, treated with 75 ml of saturated brine plus 75 ml of water and finally 50 ml of 
3N HC1. After stirring at room temperature for 1 h, the mixture is basified with 20 ml of 
29% ammonium hydroxide, extracted 4 times with chloroform, dried the combined organic 
extracts with anhydrous Na 2 S0 4 and concentrated in vacuo. Chromatography with 250 g 
of silica gel, packed and eluted with acetone-chloroform-methanol (1:2:2%), yielded 2.65 g 
25 (78%) of 2-hydroxymethyl-4-methylpyridine. 

TLC (silica gel GF): % = 0.32 acetone-chloroform-methanol (1:2:2%). 
X H NMR (CDC1 3 ,TMS): 8 8.38 (d, 1H, J . 5.05 Hz), 7.18 (s, 1H), 7.03 (d, 1H, J = 
4.86 Hz), 5.02 (s, 1H), 4.75 (s, 2H), 2.37 (s, 3H). 

UV (X max, ethanol): 254 sh (2,240), 259 (2,690), 266 (2,180). 
30 Analysis: Calculated for C 7 H g NO: C, 68.29; H, 7.32; N, 11.38. 

Found: C, 67.35; H, 7.37; N, 11.22. 
Mass Spectrum: M/Z (relative intensity %): 123 (48), 122 (100), 94 (43), 93 (30), 
92 (27), 39 (17). 

35 In a manner similar to that described for the preparation of 4-cyano-2- 
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pyridinecarboxaldehyde, 2-hydroxymethyl-4-methylpyridine (2.60 g, 21.14 mmol) provided 
2.0 g (78%) of the 4-methyl-2-pyridinecarboxaldehyde. 

TLC (silica gel GF): = 0.23 acetone-methylene-hexane (0.5:1.5:8.0). 
X H NMR (CDC1 3 ,TMS): 8 10.09 (s, 1H), 8.67 (d, 1H, J = 4.93 Hz), 7.81 (s, 1H), 
5 7.38 (d, 1H, J = 3.78 Hz), 2.48 (s, 3H). 

In a manner similar to that described for the preparation of 4-cyano-2-(2- 
hydroxy)ethylpyridine, 4-methyl-2-pyridinecarboxaldehyde (2.0 g, 16.53 mmol) and 
methylmagnesium bromide (8.30 ml, 24.8 mmol, 3 M in ether) gave 1.95 g (86%) of 2-(l- 
10 hydroxy)ethyl-4-methylpyridine. 

TLC (silica gel GF): % = 0.30 acetone-methylene chloride (1:2). 
X H NMR (CDC1 3 ,TMS): 6 8.27 (d, 1H, J = 5.03 Hz), 6.99 (s, 1H), 6.90 (d, 1H, J = 
4.83 Hz), 4.74 (q, 1H, J = 6.52 Hz), 4.28 (brs, 1H), 2.26 (s, 3H), 1.38 (d, 3H, J = 6.58 Hz). 
Melting Point: 76-78 °C. 
15 UV (X max, ethanol): 253 sh (2,320), 259 (2,810), 265 (2,270). 

Analysis: Calculated for C 8 H u NO: C, 70.07; H, 8.03; N, 10.22. 

Found: C, 70.04; H, 8.14; N, 10.08: 

Mass Spectrum: M/Z (relative intensity %): 137 (7), 136 (14), 122 (100), 120 (46), 

93 (38). 

20 

2-(2-hydroxy)ethyl-4-methylpyridine (0.796 g 5.81 mmol), methanesulfonyl chloride (0.695 
g, 6.10 mmol, 1.05 equiv.) and triethylamine (0.649 g, 6.39 mmol, 1.1 equiv.) provided 2-(2- 
methanesulfonyl)ethyl-4-methylpyridine upon concentration at reduced pressure which is 
used directly in the subsequent alkylation. 
25 TLC (silica gel GF): Rf = 0.70 acetone-methylene chloride (1:2). 

In a manner similar to the procedure described for the preparation of Cpd# 214, 4-amino- 
6-chloro-2-tMo-pyrimidine mesylate salt (1.49 g, 5.81 mmol) is reacted with 2-(2- 
methanesulfonyl)ethyl-4-methylpyridine (1.25 g, 5.81 mmol, 1.0 equiv.) and NaH (0.488 g, 

30 12.20 mmol, 2.1 equiv., 60% oil dispersion) to yield 0.869 g (53%) of 4-Amino-6-chloro-2-(l- 
(4-methyl-2-pyridyl)ethyl)tluo-pyrimidine as a colorless oil. Preparation of the HC1 salt is 
carried out by adding acetyl chloride (0.281 g, 2.93 mmol, 1.0 equiv.) dropwise to 5 ml of 
methanol cooled in an ice bath. After stirring for 25 min at ambient temperature the 
solution is diluted with 100 ml of ether and added dropwise to 4-Amino-6-chloro-2-(l-(4- 

35 methyl-2-pyridyl)ethyl)thio-pyrimidine (0.820 g, 2.93 mmol, 1.0 equiv.) in 100 ml of ether 
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over a 20 min period. After stirring the suspension for 4 h, 100 ml of hexane is added, the 
stirring is continued for another 2 h, the white solid collected and dried in vacuum oven to 
give 0.845 g (91%) of Cpd# 215. Residual ether is removed by dissolution/reprecipitation 
from a methylene chloride-hexane solvent mixture followed by drying @90°C in a vacuum 
5 oven overnight. 

Free base: TLC (silica gel GF): Rf = 0.26 acetone-methylene chloride (1:4). 
HC1 salt: *H NMR (CDClg.TMS): 5 8.49 (d, 1H, J = 5.96 Hz), 7.75 (s, 1H), 7.50 
(d, 1H, J = 5.57 Hz), 6.12 (s, 1H), 5.23 (q, 1H, J = 7.42 Hz), 2.56 (s, 3H), 1.69 (d, 3H, J = 
7.46 Hz). 

10 Melting Point: 149-151 °C. UV (X max, ethanol): 229 (22,000), 254 (12,200), 267 

sh (8,570), 287 (6,820). 

Infrared (v max, mineral oil): 2925, 1567, 2954, 2854, 1633, 1528, 2869, 1374, 
828, 1466, 3163, 3296, 1283; 1254, 3203, 1116, 3093, 3057, 2692, 985, 2538, 657,1070, 
1330, 960 cnf 1 . 

15 Analysis: Calculated for C 12 H 14 C1 2 N 4 S: C, 45.43; H, 4.42; N, 17.67. Found: C, 

45.79; H, 4.87; N, 17.28. 

Mass Spectrum: M/Z (relative intensity %): 280 (8), 247 (100), 211 (2), -185 (5), 
152 (33), 120 (93), 92 (36). 

20 Example 216 4-Ammo-6-chloro-2-(l-(4-ethyl-2-pyridyl)ethyl)thio-pyrimidine (Cpd#216) 
A solution of 4-ethylpyridine.(10.7 g, 0.10 mol) in 35 ml of acetic acid heated at 
95-100 °C is treated dropwise over a 18 min period with 30 % hydrogen peroxide (28 ml). 
After 4 h, the excess hydrogen peroxide is decomposed by the portionwise addition of 
paraformaldehyde (10.0 g) at the previously maintained temperature until a negative 

25 starch iodide test is obtained. The reaction mixture is cooled and concentrated at reduced 
pressure. The residue is chromatographed with 325 g of silica gel packed and eluted 
initially with acetone-chlorofbrm-methanol (3:6.7:0.3) and thereafter with an increasing 
methanol gradient to obtain 10.55 g (83%) of 4-Ethylpyridine-l-oxide. 

TLC (silica gel GF): % = 0.20 acetone-chloroform-methanol (3:6.5:0.5) 

30 X H NMR (CDC1 3 ,TMS): 5 7.94 (d, 2H, J = 7.00 Hz), 6.93 (d, 2H, J = 6.99 Hz), 

2.44 (q, 2H, J = 7.61 Hz), 1.06 (t, 3H, J = 7.53 Hz). 

In a procedure similar to that described for the preparation of 4-hydroxymethyl-4- 
methylpyridine, 4-ethylpyridine-l-oxide (3.5 g, 27.56 mmol) led to 1.64 g (43%) of 4-ethyl- 
35 2-hydroxymethylpyridine. 
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TLC (silica gel GF): Rf = 0.09 acetone-methylene chloride (1:2). 

X H NMR (CDC1 3 ,TMS): 8 8.50 (d, 1H, J = 5.11 Hz), 7.32 (s, 1H), 7.15 (d, 1H, J = 
4.88 Hz), 5.30 (brs, 1H), 4.87 (s, 2H), 2.77 (q, 2H, J = 7.60 Hz), 1.37 (t, 3H, J = 7.63 Hz). 

UV a max, ethanol): 254 sh (2,260), 259 (2,710), 264 (2220). 
5 Infrared (v max, mineral oil): 1610, 2969, 3221, 1055, 2935, 1067, 1561, 2877, 

839, 1459, 1417, 3059, 2841, 1005, 3020, 1116, 994, 1364, 1481, 746, 2735, 890, 1327, 
1264, 902 cm' 1 . 

Mass Spectrum: M/Z (relative intensity %): (FAB) 138 (100), 120 (28), 106 (4). 

10 In a manner similar to that described for the preparation of 4-methyl-2-pyridine- 
carboxaldehyde, 4-ethyl-2-hydroxymethylpyridine (1.60 g, 11.68 mmol) yielded 1.33 g 
(84%) of 4-ethyl-2-pyridinecarboxaldehyde. 

TLC (silica gel GF): Rf = 0.23 acetone-methylene chloride-hexane (0.5:1.5:8). 1 
H NMR (CDC1 3 ,TMS): 5 8.74 (d, 1H, J = 4.95 Hz), 7.89 (s, 1H), 7.44 (d, 1H, J = 
15 5.08 Hz), 2.82 (q, 2H, J = 7.58 Hz), 1.37 (t, 3H, J = 7.65 Hz). 

In a manner analagous to that described for the synthesis of 4-cyano-2-(2-hydroxy) 
ethylpyridine, 4-ethyl-2-pyridinecarboxaldehyde (1.33 g, 9.85 mmol) and 
methylmagnesium bromide (4.93 ml, 14.78 mmol, 3 M in ether) provided 1.29 g (86%) of 4- 
20 e&yl-2-(2-hyo^xy)ethylpyridine as a colorless oil. 

TLC (silica gel GF): Rf = 0.37 acetone-methylene chloride (1:2). 

X H NMR (CDC1 3 ,TMS): 5 8.19 (d, 1H, J = 5.08 Hz), 6.91 (s, 1H), 6.83 (d, 1H, J = 
5.11 Hz), 4.65 (q, 1H, J = 6.51 Hz), 4.24 (brs, 1H), 2.45 (q, 2H, J = 7.64 Hz), 1.29 (d, 3H, J 
= 6.57 Hz), 1.06 (t, 3H, J = 7.66). 

25 

Mesylation of 4-ethyl-2-(2-hydroxy)ethylpyridine (1.29 g, 8.54 mmol) with methanesulfonyl 
chloride (1.02 g, 8.97 mmol, 1.05 equiv.) and triethylamine (0.949 g, 9.39 mmol, 1.1 equiv.) 
gave 4-ethyl-2-(2-methanesnlfonyl)ethylpyridine upon concentration of reaction mixture in 
vacuo which is subsequently used in the alkylation reaction. 
30 TLC (silica gel GF): % = 0.73 acetone-methylene chloride (1:2). 

In a manner analagous to that described for the preparation of Cpd# 214, 4-amino-6- 
chloro-2-thio-pyrimidine mesylate salt (2.19 g, 8.54 mmol), NaH (0.717 g, 17.93 mmol, 2.1 
equiv. 60% oil dispersion) and 4-ethyl-2-(2-methanesulfonyl)ethylpyridine (1.95 g, 8.54 
35 mmol, 1.0 equiv.) yielded 1.27 g (51%) of Cpd# 216. 
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TLC (silica gel GF): Rj m 0.22 ethyl acetate-hexane (1:1). 

X H NMR (CDClg/TMS): 8 8.29 (d, 1H, J = 5.06 Hz), 7.15 (s, 1H), 6.84 (d, 1H, J 
= 5.06 Hz), 5.95 (s, 1H), 5.04 (brs, 2H), 4.94 (q, 1H, J = 7.11 Hz), 2.48 (q, 2H, J = 7.60 Hz), 
1.61 (d, 3H, J = 7.13 Hz), 1.09 (s, 3H, J = 7.59 Hz). 
5 Melting Point: 113-115 °C. 

UV (A. max, ethanol): 230 (22,500), 254 (12,400), 267 sh (8,620), 286 (6,940). 
Infrared (v max, mineral oil): 1574, 2926, 1281, 1663, 2954, 1529, 1359, 2855, 
1363, 1114, 1560, 3147, 2870, 1608, 1467, 818, 3293, 1257, 988, 823, 836, 1484, 3051, 
1209, 1059 cm -1 . 

10 Analysis: Calculated for C 18 H 15 C1N 4 S: C, 53.06; H, 5.10; N, 19.05. 

Found: C, 52.61; H, 5.17; N, 18.84. 
Mass Spectrum: M/Z (relative intensity %): 294 (6), 261 (87), 166 (40), 134 (100), 

119 (67). 

15 Example 217 4-Aniino-6-cWoro-2-(l-(4-methyl-2-pyridyl)-l-cyanomethyl)thio- 
pyrimidine (Cpd#217) 

To 4-methyl-2-pvridinecarboxaldehyde (2.10 g, 17.35 mmol) cooled at -10 °C, is 
added 2N HC1 until pH 3.5 is reached. Then a saturated aqueous solution of KCN cooled 
at -10 °C, is added dropwise until pH 7 is reached. The precipitate is collected after 10 
20 min, washed three times with water and dried to obtain 1.88 g (73%) of 2-(ct-Cyano-4- 
methyl)pyridyl carbinol. 

TLC (silica gel GF): R f = 0.17 ethyl acetate-hexane (1:2). 

X H NMR (CDC1 3 ,TMS): 5 8.47 (d, 1H, J = 5.09 Hz), 7.38 (s, 1H), 7.22 (d, 1H, J = 
5.09 Hz), 6.31-5.65 (brs, 1H), 5.58 (s, 1H), 2.45 (s, 3H). 
25 Melting Point: 99-102 °C. 

UV (X max, ethanol): 243 (3,230), 256 (2,620), 264 (2,260), 275 sh (939), 374 

(369). 

Infrared (v max, mineral oil) 2924, 1056, 1613, 2854, 2954, 2867, 1013, 839, 
3055, 2727, 3026, 1466, 963, 783, 1378, 1284, 1481, 1324, 1302, 604, 1169, 2626, 824, 669, 
30 1411 cm* 1 . 

Mass Spectrum: M/Z (relative intensity %): 148 (15), 119 (5), 93 (100), 65 (52), 51 
(14), 38 (58). 

The mesylation of the 2-(a-cyano-4-methyl)pyridyl carbinol (1.00 g, 6.76 mmol) with 
35 methanesulfonyl chloride (0.892 g, 7.83 mmol, 1.16 equiv.) and triethylamine (0.819 g, 
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8.11 mmol, 1.2 equiv.) gave 2-(l-cyano-l-metiianesulfonylo^)methyl-4-me1iylpyridine as a 
dark red solid upon concentration of the r action mixture at reduced pressure. 
TLC (silica gel GF): Rf 0.76 acetone-methylene chloride (1:6). 

5 In a manner to that described for the synthesis of Compound # 214, 4-amino-6-chloro-2- 
ttoo-pyrimidine mesylate salt (Cpd #110A; 1.74 g, 6.76 mmol), NaH (0.568 g, 14.20 mmol, 
2.1 equiv., 60% oil dispersion) and 2-(l-cyano-l-methanesulfonyloxymethyl)-4- 
methylpyridine (1.53 g, 6.76 mmol, 1.0 equiv.) provided 0.927 g (47%) of 4-Amino-6-chloro- 
2^1-(4-methyl-2-pyridyl)-l-cyanomethyl)thio-pyrimidine. 
10 TLC (silica gel GF): Rf m 0.33 acetone-methylene chloride (1:9). 

X H NMR (CDC1 3 ,TMS): 8 8.33 (d, 1H, J = 5.00 Hz), 7.28 (s, 1H), 6.97 (d, 1H, J = 
5.03 Hz), 6.08 (s, 1H), 5.80 (s, 1H), 5.15 (brs, 2H), 2.24 (s, 3H). 

Melting Point: 145-146.5 °C. : 

UV (X max, ethanol): 225 (27,700), 246 sh (12,000), 266 sh (6,640), 285 (6,860), 
15 312 sh (1,730). 

Infrared (v max, mineral oil): 2925, 1573, 1637, 1531, 2954, 2965, 2855, 1288, 
1373, 1607, 1272, 1464, 2869, 832, 3445, 1128, 3322, 3192 r 986 r 3216, 841r3161, 850, 605, 
3062 cm" 1 . 

Analysis: Calculated for C 12 H 10 C1N 5 S: C, 49.48; H, 3.44; N, 24.05. 
20 Found: C, 49.25; H, 3.41; N, 23.87. 

Mass Spectrum: M/Z (relative intensity %): 291 (32), 260 (33), 258 (100), 233 (8), 
163 (15), 136 (16). 

Example 218 4-Amino-6-cUoro-2-(l-(4-methyl-2-pyridyl)propyl)&io-pyrimidine 
25 (Cpd#218) 

4-Methyl-2-pyridinecarboxaldehyde (1.21 g, 10.0 mmol) and ethylmagnesium 
bromide (15.0 ml, 15.0 mmol, 1.5 equiv. 1 M in THF) led to 0.776 g (51%) of 2-(l- 
hydroxypropyl)-4-methyl-pyridine. 

TLC (silica gel GF): Rf = 0.28 acetone-methylene chloride (1:4). 
30 X H NMR (CDC1 3 ,TMS): 8 8.48 (d, 1H, J = 5.06 Hz), 7.20 (s, 1H), 7.11 (d, 1H, J 

- 5.05 Hz), 4.75 (t, 1H, J = 7.12 Hz), 4.55 (brs, 1H), 2.48 (s, 3H), 2.07-1.91 (m, 1H), 1.91- 
1.74 (m, 1H), 1.06 (t, 3H, J = 5.09 Hz). 

UV (X max, ethanol): 254 sh (2,320), 259 (2,800), 265 (2,280). 

Infrared (v max, mineral oil): 1610, 2965, 2934, 825, 3374, 3258, 984, 2876, 1454, 
35 1462, 1127, 1052, 1564, 1095, 3056, 1428, 1407, 1003, 3019, 1379, 1477, 1328, 1348, 659, 
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680 cm" 1 . 

Mass Spectrum: M/Z (relative intensity %): FAB 152 (88), 134 (24), 123(14), 109 
(41), 95 (39), 81 (48), 69 (83), 55 (100), 43 (81). 

5 Treatment of 2-(l-hydroxypropyD-4-methyl-pyridine (0.775 g, 5.13 mmol) with 

methanesulfonyl chloride (0.659 g, 5.78 mmol, 1.13 equiv.) and triethylamine (0.570 g, 
5.64 mmol, 1.1 equiv.) gave 2-(l-methanesulfonylo^)propyl4-metiiylpyridine upon 
concentration in vacuo which is used directly in the subsequent alkylation reaction. 
TLC (Bilica gel GF): % 0.62 acetone-methylene chloride (1:4). 

10 

Alkylation of 4-animo-6-cMoro-2-tMo-pyrimidine mesylate salt (1.32 g, 5.13 mmol) 
with 2Kl-niethanesu]fonyloxy)propyl-4-methylpyridine (1.17 g, 5.13 mmol, 1.0 equiv.) and 
NaH (0.431 g, 10.77 mmol, 2.1 equiv., 60% oil dispersion) gave 0.726 g (48%) of 4-Amino- 
6-cMoro-2-(l-(4-metiiyl-2-pyridyl)propyl)tWo-pyrimi(iine. Treatment of Cpd# 218 (0.294 g, 
15 1.0 mmol) with methanesulfonic acid (0.096 g, 1.0 mmol, 1.0 equiv.) in ether afforded an 
analytically pure mesylate salt of Cpd# 218 (0.372 g, 95%). 

TLC (silica gel GF): Bf = 0.20 ethyl acetate-hexane (1:2). 

HC1 salt: 

X H NMR (CDC1 3 ,TMS): 5 8.66 (d, 1H, J = 6.07 Hz), 7.87 (s, 1H), 7.63 (d, 1H, J 
20 = 6.04 Hz), 6.22 (s, 1H), 5.25 (t,lH, J = 8.17 Hz), 2.73 (s, 3H), 2.30-2.01 (m, 2H), 1.19 (t, 
3H, J = 7.35 Hz). 

Melting Point: 116-120 °C. 

UV (X max, ethanol): 230 (22,500), 254 (12,500), 267 sh (8,760), 287 (6,940). 
Infrared (v max, mineral oil): 2924, 1567, 2955, 2855, 1528, 1633, 2870, 1374, 
25 1461, 828, 3164, 3295, 1279, 1249, 3203, 1116, 3091, 3058, 2692, 2633, 986, 3453, 603, 
1084, 1207 cm" 1 . 

Analysis: ( free base) 

Calculated for C 13 H 15 C1N 4 S: C, 53.06; H, 5.10; N, 19.05. 
Found: C, 52.68; H, 5.29; N, 18.59. 
30 Mass Spectrum: M/Z (relative intensity %): 294 (14), 279 (13), 261 (100), 233 

(24), 166 (14), 134 (90). 

Mesylate Salt of Cpd# 218: 
Melting Point: 172-175 °C. 
35 Analysis: Calculated for C 14 H 19 C1N 4 0 3 S 2 : C, 43.08; H, 4.87; N, 14.36. 
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Found: C, 42.97; H, 5.04; N, 14.03. 

Example 219 . 4-Ammc~6-cHoro-2-(l-(4-acetyl-2-pyridyl)eth^^ (Cpd# 
219) 

5 4-Cyano-2-pyridinecarboxaldehyd (1.0 g, 7.57 mmol) and methylmagnesium 

bromide (6.31 ml, 18.92 mmol, 2.5 equiv., 3.0 M in ether) led to 0.729 g (58%) of 4-acetyl- 
2-(l-hydroxy)ethylpyridine. 

TLC (silica gel GF): R £ = 0.27 acetone-methylene chloride (1:4). 
X H NMR (CDC1 3 ,TMS): 8 8.68 (d, 1H, J = 5.1 Hz), 7.76 (s, 1H), 7.61 (dd, 1H, J = 
10 1.49, 5.05 Hz), 4.97 (q, 1H, J = 6.42 Hz), 4.20 (brs, 1H), 2.62 (s, 3H), 1.52 (d, 3H, J = 6.52 
Hz). 

Mass Spectrum: M/Z (relative intensity %): 165 (7), 164 (9), 150 (100), 122 (24). 

4-Acetyl-2-(l-hydroxy)ethylpyridine (0.729 g, 4.42 mmol), methanesulfonyl chloride (0.554 
15 g, 4.86 mmol, 1.1 equiv.) and triethylamine (0.536 g, 5.30 mmol, 1.2 equiv.) afforded 4- 
acetyl-2^1-methanesulfonyloxy)ethylpyridine upon concentration at reduced pressure. 
TLC (silica gel GF): Rf 0.59 acetone-methylene chloride (1:4).~ 

4-Ammo-6-cblorc^2-thio-pyrimidine mesylate salt (1.13 g, 4.42 mmol), NaH (0.371 g, 9.28 
20 mmol, 2.1 equiv., 60% oil dispersion) and 4-acetyl-2-(l-methanesulfonyloxy)ethylpyridine 
(1.07 g, 4.42 mmol, 1.0 equiv.) gave 0.774 g (57%) of 4-Amino-6-chloro-2-(l-(4-acetyl-2- 
pyridyl)ethyl)thio-pyrimidine (Cpd #219). 

TLC (silica gel GF): % = 0.17 acetone-methylene chloride (1:9). 
X H NMR (CDC1 3 ,TMS): 5 8.75 (d, 1H, J = 3.79 Hz), 7.96 (s, 1H), 7.58 (dd, 1H, J 
25 - 1.24, 3.79 Hz), 6.11 (s, 1H), 5.17 (q, 1H, J = 5.40 Hz), 5.08 (brs, 2H), 2.63 (s, 3H), 1.79 
(d, 3H, J = 5.41). 

Melting Point: 149-150°C. 

UV (X max, ethanol): 227 (27,400), 249 sh (11,400), 288 (9,370). 
Infrared (v max, mineral oil): 1568, 2925, 2954, 1692, 1555, 1526, 1653, 1275, 
30 2855, 3208, 1369, 1115, 3372, 3329, 1284, 3224, 601, 815, 1460, 982, 1105, 1259, 621, 849, 
1445 cm-1. 

Analysis: Calculated for C 13 H 13 C1N 4 0S: C, 50.65; H, 4.22; N, 18.18. 

Found: C, 50.40; H, 4.28; N, 18.16. 
Mass Spectrum: M/Z (relative intensity %): 308 (4), 275 (100),148 (33), 105 (13). 
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Example 220 4-Amino-6-(Woro-2-(l-(4-methyl-2-pyridyl)-lK:arbometioxy-methyl)thio- 
pyrimidine (Cpd#220) 

A flask is charged with 2-(l-cyano-l-hydroxy)methyl-4-methyl-pyridine (0.863 g, 
5.83 mmol) in 3.6 ml of methanol, treated with 1.8 ml of concentrated H 2 S0 4 , followed by 
5 0.30 ml of water and the mixture heated to reflux for 1.25 h. The contents are cooled, 
poured into 50 ml of saturated NaHC0 3 , extracted twice with ethyl acetate, the^ombined 
organic extracts dried over anhydrous NagSC^ and the filtrate concentrated at reduced 
pressure. Chromatographic purification is accomplished using 75 g of silca gel, packed and 
eluted with acetone-methylene chloride (1:6), to obtain 0.739 g (70%) of 2-(l-carbomethoxy- 
10 l-hydroxy)methyl-4-methyl-pyridine. 

TLC (silica gel GF): = 0.35 acetone-methylene chloride (1:4). 

*H NMR (CDC1 3 ,TMS): 8 8.41 (s, 1H), 7.30 (s, 1H), 7.09 (d, 1H, J = 3.75 Hz), 
5.25 (s, 1H), 3.76 (s, 3H), 2.37 (s, 3H). — 

Mass Spectrum: M/Z (relative intensity %): 181 (0.4), 150 (0.3), 122 (100), 92 (32). 

15 

2-(l-Caj:bomethoxy-l-hydroxy)methyl-4-methyl-pyridine (0.735 g, 4.06 mmol), 
methanesulfonyl chloride (0.509 g, 4.47 mmol, 1.1 equivr) and triethylamine (0.492 g, 4.87 
mmol, 1.2equiv.) provided the 2-(l-carbomethoxy-l-methanesulfonyloxy)methyl-4-methyl- 
pyridine upon direct concentration in vacuo. 
20 TLC (silica gel GP): Rf 0.70 acetone-methylene chloride (1:9). 

Alkylation of 4-animo-6-chloro-2-thio-pyrimidine mesylate salt (1.04 g, 4.06 mmol) with 
NaH (0.341 g, 8.53 mmol, 2.1 equiv., 60% oil dispersion) and 2-(l-carbomethoxy-l- 
methanesulfonyloxy)methyl-4-methyl-pyridine (1.05 g, 4.06 mmol, 1.0 equiv.) yielded 0.765 
25 g (58%) of 4-Amino-6-cWorc-2-(l-(4-methyl-2-pyridyl)-l-carbomethoxymethyl)tbio- 
pyrimidine. 

TLC (silica gel GF): % - 0.26 acetone-methylene chloride (1:6). 
*H NMR (CDC1 3 ,TMS): 5 8.44 (d, 1H, J = 4.99 Hz), 7.36 (s, 1H), 7.06 (d, 1H, J 
= 5.06 Hz), 6.15 (s, 1H), 5.77 (s, 1H), 5.40 (brs, 2H), 3.79 (s, 3H), 2.37 (s, 3H). 
30 Melting Point: 137.5-139 °C. 

UV a max, ethanol): 228 (25,77), 250 sh (12,300), 267 sh (7,650), 286 (6,880). 
Infrared (v max, mineral oil): 1573, 2925, 1645, 1736, 1532, 2955, 2964, 1188, 
1167, 2855, 1282, 1292, 1603, 1368, 1124, 828, 1158, 835, 1430, 2869, 3461, 1467, 3188, 
3315, 3163 cm" 1 . 

35 Analysis: Calculated for C 13 H 13 C1N 4 02S: C, 48.15; H, 4.01; N, 17.28. 
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Found: C, 47.99; H, 4.10; N, 17.11. • 
Mass Spectrum: M/Z (relative intensity %): 324 (11), 293 (42), 291 (100), 265 (37), 
229 (9), 196 (7), 171 (20), 136 (39). 

5 Example 221 4-Anuno-6-chloro-2-(l-(4-(l-methyletiienyl)-2-pyridyl)ethyl)thio- 
pyrimidine (Cpd# 221) 

A suspension of methyltriphenylphosphonium bromide (14.90 g, 0.0417 mol, 2.2 
equiv.) in 170 ml of THF, cooled at 0-5 °C, was treated dropwise with n-butyllithium (26.1 
ml, 0.0417 mol, 2.2 equiv., 1.6 M in hexane) over a period of 20 min. After stirring for an 
10 additional 35 min, 4-acetyl-2-(2-hydroxy)ethylpvridine (3.13 g, 0.0190 mol, 1.0 equiv.) 
dissolved in 25 ml of THF, is added dropwise to the reaction mixture over a 20 min period. 
After 3.5 h, the contents are cast into 500 ml of ice water, extracted 4 times with 
■ ethylacetate and the combined organic extracts dried with anhydrous Na2S0 4 . The 

concentrated filtrate is chromatographed over 500 g of silica gel, packed and eluted with 
15 ethylacetate-hexane (1:1) to give 2.55 g (82%) of 4-(l-methylethenyl)-2-(l- 
hydroxy)ethylpyridine. 

TLC (silica gel GF): Ef = 0.23 ethyl acetate-hexane (1:1). 

*H NMR (CDC1 3 ,TMS): 5 8.47 (d, 1H, J = 5.30 Hz), 7.33 (s, 1H), 7.24 (dd, 1H, J = 
1.75, 5.21 Hz), 5.58 (s, 1H), 5.28 (s, 1H), 4.90 (q, 1H, J = 6.53 Hz), 4.40 (brs, 1H), 2.15 (s, 
20 3H), 1.52 (d, 3H, J = 6.57 Hz). 

Mass Spectrum: WZ (relative intensity %): 163 (11), 162 (13), 148 (100), 146 (40), 

120 (23). 

4-(l-Methylethenyl)-2-(l-hydroxy)ethylpyridine (0.775 g, 4.75 mmol), methanesulfonyl 
25 chloride (0.670 g, 5.88 mmol, 1.24 equiv.) and triethylamine (0.576 g, 5.70 mmol, 1.2 

equiv.) gave 4-(l-methylethenyl)-2-(l-methanesulfonyloxy)ethylpyridine upon concentration 
at reduced pressure. 

TLC (silica gel GF): Rf 0.31 ethylacetate-hexane (1:1). 

30 4-(l-Methylethenyl)-2-(l-methanesulfonyloxy)ethylpyridine (1.14 g, 4.75 mmol), NaH 
(0.399 g, 9.98 mmol, 2.1 equiv., 60% oil dispersion) and 4-ammo-6-cUoro-2-thio-pyrimidine 
mesylate salt (1.22 g, 4.75 mmol, 1.0 equiv.) provided 0.801g (55%) of 4-Amino-6-chloro-2- 
( l-(4-( l-methylethenyl)-2-pyridyl)ethyl)thio-pyrimidine. 

TLC (silica gel GF): Rf = 0.22 ethylacetate-hexane (1:1). 

35 hi NMR (CDC1 3 ,TMS): 8 8.51 (d, 1H, J = 5.28 Hz), 7.53 (s, 1H), 7.19 (dd, 1H, J 
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= 1.80, 5.20 Hz), 6.10 (s, 1H), 5.58 (s, 1H), 5.30-5.09 (m,-4H), 2.14 (s, 3H), 1.77 (d, 3H, J = 
7.19 Hz). 

Melting Point: 133-135 °C. 

UV a max, ethanol): 231 (28,200), 250 sh (19,900), 285 (9,270). 
5 Infrar d (v max, mineral oil): 1569, 1529, 2925, 1642, 1281, 2953, 1359, 1119, 

1600, 1367, 2855, 1467, 3184, 828, 3314, 3364, 1378, 902, 1052, 986, 3217, 2982, 1263, 
603, 911 cm -1 . 

Analysis: Calculated for C 14 H 15 C1N 4 S: C, 54.90; H, 4.90; N, 18.30. 
Pound: C, 54.61; H, 5.11; N, 17.99. 
10 Mass Spectrum: M/Z (relative intensity %): 306 (7), 291 (1), 273 (100), 211 (4), 

178 (22), 146 (53). 



Example 223 4-Amino-6-cMoro-2-(l-(4-(l-methylethyl)-2-pvridyl)ethyl)tMo-pyrimidm^ 
15 (Cpd# 223) 

A flask equipped with separate inlet and outlet valves is charged with 4-(l- 
methylethyl)-2-(l-hydroxy)ethenylpyridine (1.00 g, 6.13 mmol) in 50 ml of 95% ethanol, 
10% palladium on carbon (100 mg) and exposed to a hydrogen atmosphere via a balloon at 
room temperature. After 1 h the reaction mixture is filtered through a pad of celite using 
20 methylene chloride to wash the pad. The filtrate is concentrated in vacuo and 

chromatographed with 100 g of silica gel packed and eluted with ethylacetate-hexane (1:1) 
to give a 91% yield of 4-(l-methylethyl)-2-(l-hydroxy)ethylpyridine. 

TLC (silica gel GF): Rf = 0.25 acetone-hexane (1:2). 

X H NMR (CDC1 3 ,TMS): 5 8.19 (d, 1H, J = 5.15 Hz), 6.92 (s, 1H), 6.84 (dd, 1H, J 
25 = 1.51, 5.17 Hz), 4.65 (q, 1H, J = 6.51 Hz), 4.22 (brs, 1H), 2.69 (m, 1H),1.29 (d, 3H, J = 
6.45 Hz), 1.04 (d, 6H, J - 6.91 Hz). 

Mass Spectrum: M/Z (relative intensity %): 165 (9), 164 (14), 150 (100), 148 (45), 
135 (20), 122 (21), 106 (15). 

30 

The mesylation of 4-(l-methylethyl)-2-(l-hydroxy)ethylpyridine (1.07 g, 6.48 mmol) with 
methanesulfonyl chloride (0.887 g, 7.78 mmol, 1.2 equiv.) and triethylamine (0.851g, 8.42 
mmol, 1.3 equiv.) afforded 4-(l-methylethyl)-2-(l-metlianesulfonyloxy)ethylpyridine. TLC 
(silica gel GF): R f 0.34 ethylacetate-hexane (1:1). 

35 
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Alkylation of 4-ammo-6-chlorc-2-thio-pyrimidine m sylate salt (1.66 g, 6.48 mmol) with 
NaH (0.544 g, 13.61 mmol, 2.1 equiv., 60% oil dispersion) and 4-(l-methylethyl)-2-(l- 
methanesulfonyloxy)ethylpyridine (1.57 g, 6.48 mmol, 1.0 equiv.) gave 1.02 g (51%) of 
4-Amino-6-chloro-2-( l-(4-( l-methylethyl)-2-pyridyl)ethyl)thio-pyrimidine. 
5 TLC (silica gel GF): Rf = 0.23 acetone-methylene chloride (1:6). 

Analysis: Calculated for C 14 H 17 C1N 4 S: C, 54.54; H, 5.52; N, 18.18. 
Found: C, 54.06; H, 5.62; N, 17.77. 

Mesylate salt: 

10 X H NMR (CDClg.TMS): 8 8.83 (d, 1H, J = 6.14 Hz), 7.90 (s, 1H), 7.63 (d, 1H, J 

* 6.16 Hz), 6.29 (s, 1H), 5.33 (q, 1H, J = 7.55 Hz), 3.19 (m, 1H), 2.98 (s, 3H), 1.83 (d, 3H, J 
= 7.50 Hz), 1.41 (dd, 6H, J = 1.37, 6.91 Hz). 
Melting Point: 155-159 °C. 

UV (X max, ethanol): 229 (21,300), 253 (11,600), 267 sh (8,250), 286 (6,530). 
15 Infrared (v max, mineral oil): 2925, 1571, 2955, 2855, 1633, 1162, 2870, 1217, 
1041, 1528, 1376, 1465, 1117, 828, 3192, 3323, 3219, 1282, 3089, 3060, 1479, 3370, 986, 
774, 2719 cm" 1 . 

Mass Spectrum: M/Z (relative intensity %): 308 (8), 293 (2), 275 (100), 180 (34), 
148 (67), 132 (55). 

20 

Example 224 4-Amino-6-(^loro-2-(l-(4-methyl-2-pyridyl)pentyl)tMo-pyrimidine 
(Cpd#224) 

A solution of n-butyllithium (6.71 ml, 10.74 mmol, 1.3 equiv., 1.6 M in hexanes) 
in 60 ml of ether at 0-5 °C, is treated dropwise with 4-methyl-2-pyridinecarboxaldehyde 

25 (1.0 g, 8.26 mmol, 1.0 equiv.) in 40 ml of ether over a period of 10 min. After 30 min the 
contents are poured into 45 ml of 3 N HC1 containing 60 ml of crushed ice. The cold 
mixture is warmed to room temperature, stirred for 20 min, basified with 15 ml of 29% 
aqueous ammonium hydroxide and extracted once with ethylacetate. The organic layer is 
dried over anhydrous Na2S0 4 and concentrated at reduced pressure. Chromatography 

30 with 150 g of silica gel packed and eluted with ethylacetate-hexane (1:2) provided 0.364 g 
(24%) of 2-(l-hydroxy)pentyl-4-methylpyridine. 

TLC (silica gel GF): Rf = 0.18 ethylacetate-hexane (1:2). 

*H NMR (CDClg.TMS): 5 8.24 (d, 1H, J = 5.05 Hz), 6.92 (s, 1H), 6.87 (d, 1H, J = 
4.93 Hz), 4.55 (m, 1H), 4.01 (brs, 1H), 2.23 (s, 3H), 1.75-1.45 (m, 2H), 1.34-1.12 (m, 4H), 
35 0.76 (t, 3H, J = 7.19 Hz). 



-64- 



WO 96/35678 



PCT/US96/06119 



A solution of 2-(l-hyo!roxy)pentyl-4-methylpyridine (0.364 g, 2.03 mmol) in 10 ml of 
methylene chloride is treated with thionyl chloride (0.525 g, 4.41 mmol, 2.17 equiv.) and 
triethylamine (0.226 g, 2.23 mmol, 1.1 equiv.). After 1 h the reaction mixture is poured 
into 100 ml of saturated NaHC0 3 , extracted twice with methylene chloride and dried the 
5 combined organic extracts with anhydrous Na2S0 4 . The filtrate is concentrated in vacuo 
to afford 2-(l-chloro)pentyl-4-methylpyridine. 

TLC (silica gel GF): Rf = 0.78 acetone-methylene chloride (1:6). 

X H NMR (CDC1 3 ,TMS): 5 8.25 (d, 1H, J = 5.06 Hz), 7.10 (s, 1H), 6.86 (d, 1H, J = 
5.15 Hz), 4.75 (t, 1H, J = 7.11 Hz), 2.21 (s, 3H), 2.02-1.91 (m, 2H), 1.43-1.09 (m, 4H), 0.73 
10 (t, 3H, J = 6.73 Hz). 

Alkylation of 4-amino-6-chloro-2-thio-pyrimidine mesylate salt (0.514 g, 2.0 mmol) with 
NaH (0.176 g, 4.4 mmol, 2.2 equiv., 60% oil dispersion) and 2-(l-chloro)pentyl-4- 
methylpyridine (0.394 g, 2.0 mmol), 1.0 equiv.) afforded 0.400 g (62%) of 4-Amino-6- 
15 chloro-2-( l-(4-methyl-2-pyridyl)pentyl)tWc~pyi±nidine. 

TLC (silica gel GF): Rf = 0.25 acetone-methylene chloride (1:6). 
*H NMR (CDC1 3 ,TMS): 5 8.35 (d, 1H, J = 5.00 Hz), 7.20 (s, 1H), 6:90 (d T 1H, J 
= 4.54 Hz), 6.02 (s, 1H), 5.12 (hrs, 2H), 4.88 (t, 1H, J = 7.20), 2.27 (s, 3H), 2.13-1.92 (m, 
2H), 1.39-1.12 (m, 4H), 0.81 (t, 3H, J = 6.90 Hz). 
20 Melting Point: 139.5-141°C. 

UV (A. max, ethanol): 230 (22,600), 254 (12,600), 267 sh (8,830), 287 (7,040). 
Infrared (v max, mineral oil): 1573, 2928, 2961, 1281, 1659, 1534, 1123, 3143, 
2854, 1605, 1466, 990, 1367, 1271, 1362, 1264, 3314, 2872, 829, 1296, 1453, 1381, 824, 
1097, 3231 cm -1 . 
25 Analysis: KF H s O 0.20%. 

Analysis: Calculated for C 15 H 19 C1N 4 S - 0.20% H 2 0: C, 55.80; H, 5.93; N, 17.37. 

Found: C, 55.25; H, 5.83; N, 17.62. 
Mass Spectrum: M/Z (relative intensity %): 322 (11), 289 (38), 279 (25), 266 (24), 
233 (54), 162 (100). 

30 

Example 225 4-Amino-5-bromo-6-chloro-2-( l-(4-methylethyl)-2-pyridyl)ethyl)thio- 
pyrimidine (Cpd# 225) 

The mesylate salt of 4-amino-6-chloro-2-(l-(4-(l-methylethyl)-2-pyridyl)ethyl)thio- 
pyrimidine (0.404 g, 1.0 mmol) is dissolved in 10 ml of methanol cooled at 0-5 °C and 
35 treated dropwise with bromine (0.160 g, 1.0 mmol, 1.0 equiv.) over a 1 min period. After 
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10 wiiti the reaction mixture is poured into a mixture of 50 ml of saturated NaHC0 3 plus 
75 ml of water and extracted once with ethylacetate. The organic extract is dried over 
Na2S0 4 and concentrated in vacuo. Chromatography with 75 g of silica gel packed and 
eluted with acetone-methylene chloride (1:8) afforded 0.308 g (80%) of 4-Amino-5-bromo-6- 
5 chloro-2-(l-(4-methyl-2-pyridyl)pentyl)tMo-pyrimidine (Cpd# 225). Crystallization is 
effected from methylene chloride-hexane solvent mixture. 

TLC (silica gel GF): Rf = 0.33 acetone-methylene chloride (1:6). 

*H NMR (CDC1 3 ,TMS): 6 8.35 (d, 1H, J = 5.04 Hz), 7.19 (s, 1H), 6.90 (dd, 1H, J 
= 1.70, 5.15 Hz), 5.54 (brs, 2H), 4.91 (q, 1H, J = 7.12 Hz), 2.85-2.69 (m, 1H), 1.65 (d, 3H, J 
10 = 7.17 Hz), 1.14 (d, 6H, J = 6.91 Hz). 

Melting Point: 124-125 °C. 

UV a max, ethanol): 230 (19,600), 261 (15,100), 297 (8,440). 
Infrared (v max, mineral oil): 1535, 2927, 1518, 2958, 1634, 1332, 2855, 1462, 
3474, 2870, 1267, 838, 3132, 993, 1600, 3287, 758, 3178, 1245, 1248, 3062, 1480, 1443, 
15 1364. 

Analysis: Calculated for C 14 H 16 BrClN 4 S: C, 43.41; H, 4.13; N, 14.47. 

Found: C, 43.43; H, 4.31; N, 14.15. 
Mass Spectrum: M/Z (relative intensity %): 388 (15), 387 (3), 386 (11), 206 (3), 
180 (47), 148 (78), 132 (47). 

20 

Example 226 4-Amino-6-chloro-2-( l-(4-methyl-2-pyridyl)- l-cyclopropyl-methyl)thio- 
pyrimidine mesylate (Cpd#226) 

The Grignard reaction of 4-methyl-2-pyridinecarboxaldehyde (1.21 g, 10.0 mmol) 
and cyclopropylmagnesium bromide (24 ml, 15.0 mmol, 1.5 equiv., 1.6 ml/mmol) provided 
25 1.42 g (87%) of 2-(l-hydroxy-l-cyclopropyb^ethyl)-4-methyl-pyridine. 

TLC (silica gel GF): % = 0.21 acetone-methylene chloride (1:6). 

X H NMR (CDC1 3 ,TMS): 8 8.47 (d, 1H, J = 5.08 Hz), 7.30 (s, 1H), 7.12 (d, 1H, J = 
5.14 Hz), 4.70 (brs, 1H), 4.16 (d, 1H, J = 7.92 Hz), 2.47 (s, 3H), 1.26-1.12 (m, 1H), 0.74- 
0.57 (m, 4H). 

30 Mass Spectrum: M/Z (relative intensity %): 163 (34), 162 (51), 146 (51), 135 (70), 

122 (100), 107 (57), 92 (98). 

To a solution of 2-(l-chloro-l-cyclopropylmethyl)-4-methyl-pyridine (1.42 g, 8.71 
mmol) in 40 ml of chloroform at room temperature is added thionyl chloride (1.35 g, 11.32 
35 mmol, 1.3 equiv.). After 1.5 h, the contents are cast into 150 ml of saturated NaHC0 3 , 
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extracted twice with methylene chloride and the combined organic extracts dried with 
anhydrous Na 2 S0 4 . The filtrate is concentrated at reduced pressure and chromatographed 
using 160 g of silica gel packed and eluted with ethylacetate-hexane (1:6) to provide 0.894 
g (56%) of 2-(l-cWoro-l-cyclopropylmethyl)-4-methyl-pyridine. 
5 TLC (silica gel GF): Rf = 0.19 ethylacetate-hexane (1:6). 

*H NMR (CDC1 3 ,TMS): 8 8.21 (d, 1H, J = 5.03 Hz), 7.08 (s, 1H), 6.83 (d, 1H, J = 
4.13 Hz), 4.10 (d, 1H, J =9.48 Hz), 2.16 (s, 3H), 1.52-1.39 (m, 1H), 0.68-0.55 (m, 1H), 0.51- 
0.25 (m, 3H). 

10 Alkylation of 4-ammo-6-chloro-2-thio-pyrimidine mesylate salt (1.27 g, 4.94 mmol) with 
NaH (0.435 g, 10.87 mmol, 2.2 equiv., 60% oil dispersion) and 2-(l-chloro-l-cyclopropyl- 
methyl)-4-methyl-pyridine (0.894, 4.94 mmol, 1.0 equiv.) gave 0.762 g (50%) of 4-Amino-6- 
cMoro-2-(l-(4-methyl-2-pyridyl)-l-cyclopropylmetiiyl)tMo-pyrimidine. Treatment with one 
equivalent of methanesulfonic acid in ether afforded the analytically pure title compound 
15 as a white crystalline solid. 

TLC (silica gel GF): (Free base) R f = 0.31 acetone-methylene chloride (1:4). 
*H NMR (CDC1 3 ,TMS): 8 8.51 (d, 1H, J = 6:08 Hz), 7.75 (s, 1H); 7.31(d, 1H, J 
= 5.89 Hz), 5.90 (s, 1H), 4.22 (d, 1H, J = 10.75 Hz), 2.72 (s, 3H), 2.45 (s, 3H), 1.08-0.91 (m, 
1H), 0.76-0.60 (m, 2H), 0.60-0.42 (m, 2H). 
20 Melting Point: 192-193 °C. 

UV (X max, ethanol): 229 (22,500), 254 (12,400), 268 sh (8,460), 287 (6,840). 
Infrared (v max, mineral oil): 2924, 1576, 1217, 1228, 1527, 1035, 2954, 1377, 
2854, 827, 1242, 2869, 1653, 1638, 3187, 1160, 1169, 1116, 1256, 3348, 3323, 1182, 1461, 
1466, 773 cm -1 . 

25 Analysis: Calculated for C 15 H 19 ClN 4 OgS 2 : C, 44.78; H, 4.73; N, 13.93. 

Found: C, 44.58; H, 4.85; N, 13.86. 
Mass Spectrum: M/Z (relative intensity %): 306 (7), 273 (13), 178 (17), 164 (19), 
146 (100), 131 (40). 

30 Example 227 4-Amino-6-chloro-2-(l-(4-(4-morpholinyl)methyl-2-pyridyl)ethyl)thio- 
pyrimidine (Cpd# 227) 

A suspension of 4-picolyl chloride hydrochloride (10.0 g, 60.98 mmol) in 100 ml of 
methylene chloride at room temperature is treated with morpholine (26.52 g, 304.9 mmol, 
5.0 equiv.) at once. After stirring for 50 h, the reaction mixture is poured into 250 ml of 

35 water, extracted six times with ethylacetate, three times with ethylacetate-methanol (9:1) 
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and th combined organic extracts are dried over Na2S0 4 . The concentrated filtrate is 
chromatographed with 350 g of silica gel, packed and eluted with acetone-methylene 
chloride (1:2), to give 9.17 g (84%) of 4-(4-morphohnyl)methylpyridine as a yellow liquid. 

TLC (silica gel GP): Rf = 0.28 acetone-methylene chloride (1:2). 
5 2 H NMR (CDC1 3 ,TMS): 8 8.59 (d, 2H, J = 6.04 Hz), 7.33 (d, 2H, J = 6.01 Hz), 

3.77 (t, 4H, J = 4.55 Hz), 3.55 (s, 2H), 2.50 ( t, 4H, J = 4.66 Hz). 

Mass Spectrum: M/Z (relative intensity %): 178 (77), 147 (38), 134 (16), 119 (80), 
100 (100). 

10 In a manner similar to the procedure described for the preparation of 4-cyano-2- 

hydroxymethylpyridine, 4-(4-morpholinyl)methylpyridine (9.15 g, 51.40 mmol), ammonium 
persulfate (23.44 g, 102.81 mmol, 2.0 equiv.), methanol (92 ml), water (46 ml) and 
concentrated HgSO^ (11.59 g, 118.2 mmol, 2.3 equiv.) provided 2.29 g (21%) of 2- 
hydroxymethyl-4-(4-morpholinyl)methylpyridine. 

15 TLC (silica gel GF): % = 0.25 acetone-methylene chloride (2:1). 

X H NMR (CDC1 3 ,TMS): 8 8.45 (d, 1H, J = 5.05 Hz), 7.27 (s, 1H), 7.18 (d, 1H, J 
= 4.90 Hz), 4.73 (s, 2H), 4.12 (brs, 1H), 3.70 (t, 4H, J - 4.76 Hz), 3.48 (s, 2H), 2.43 (t, 4H, 
J = 4.63 Hz). 

Mass Spectrum: M/Z (relative intensity %): 208 (55), 177 (28), 149 (52), 123 
20 (100), 100 (99), 86 (51). 

In a manner similar to that reported for the preparation of 4-cyano-2-pyridine- 
carboxaldehyde, 2-hydroxymethyl-4-(4-morpholinyl)methylpyridine (2.29 g, 11.01 mmol) 
gave 1.03 g (45%) of 4-(4-morpholinyl)methyl-2-pyridine carboxaldehyde. 
25 TLC (silica gel GF): R f = 0.42 acetone-methylene chloride (1:4). 

X H NMR (CDC1 3 ,TMS): 8 9.89 (s, 1H), 8.54 (d, 1H, J = 4.87 Hz), 7.76 (s, 1H), 
7.36 (d, 1H, J = 4.86 Hz), 3.53 (t, 4H, J = 4.54 Hz), 3.39 (s, 2H), 2.27 (t, 4H, J = 4.65 Hz). 

Grignard reaction between 4-(4-morphoUnyl)methyl-2-pyridine carboxaldehyde (1.03 g, 
30 5.00 mmol) and methylmagnesium bromide (2.50 ml, 7.50 mmol, 1.5 equiv.* 3.0 M in 
ether) yielded 1.05 g (94%) of 2-(l-hydroxyethyl)-4-(4-morphoHnyl)methylpvridine. 
TLC (silica gel GF): Rf = 0.37 acetone-methylene chloride (2:1). 
*H NMR (CDC1 3 ,TMS): 8 8.52 (d, 1H, J = 5.04 Hz), 7.34 (s, 1H), 7.27 (d,lH, J = 
5.04 Hz), 4.95 (q, 1H, J = 6.54 Hz), 3.79 (t, 4H, J = 4.50 Hz), 3.58 (s, 2H), 2.52 (q, 4H, J = 
35 4.62 Hz), 1.57 (d, 3H, J = 6.50 Hz). 
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Mass Spectrum: M/Z (relative intensity %): 222(100), 207 (11), 191 (30), 177 
(13), 163 (10), 149 (76), 147 (64), 137 (74), 121 (53), 100 (92). 

Treatment of 2-(l-hydroxyethyl)-4-(4-moiT)hoUnyl)methylpyridine (1.05 g 4.73 mmol) with 
5 thionyl chloride (0.732 g, 6.15 mmol, 1.3 equiv.) gave 1.08 g (96%) of 2-(l-chloroethyl)-4-(4- 
morpholinyl)methylpyridine. 

TLC (silica gel GF): Rf = 0.39 acetone-methylene chloride (2:1). 
% NMR (CDC1 3 ,TMS): 8 8.46 (d, 1H, J = 4.90 Hz), 7.42 (s, 1H), 7.19 (d, 1H, J 
m 5.08 Hz),5.09 (q, 1H, J = 6.86 Hz), 3.69 (t, 4H, J = 4.54 Hz), 3.47 (s, 2H), 2.42 (t, 4H, J = 
10 4.64 Hz), 1.84 (d, 3H, J = 6.88 Hz). 

Alkylation of 4-aniino-6-Aloro-2-thio-pyrimidine mesylate salt (1.16 g, 4.50 mmol) with 
NaH (0.396 g, 9.90 mmol, 2.2 equiv:r 60% oil <iispersiOfl)~and 2-(l-chloroethyl) ; 4-(4- 
morpholinyDmethylpyridine (1.08 g, 4.50 mmol, 1.0 equiv.) gave 0.900g (68%) of 4- 
15 Amino-6-chloro-2-( l-(4-(4-morpholmyl)methyl-2-pyridyl)ethyl)thio-p3nrimidine. 
TLC (silica gel GF): Rj = 0.33 acetone-methylene chloride (1:2). 
*H NMR (CDC1 3 ,TMS): 8 8.31 (d, 1H, J = 4.90 Hz)r7.26 (s, lH)r6.97 (d, 1H, J = 
4.96 Hz), 5.92 (s, 1H), 5.01 (brs, 2H), 4.92 (q, 1H, J = 7.13), 3.53 (t, 4H, J = 4.49 Hz), 3.30 
(s, 2H), 2.25 (t, 4H, J = 4.60 Hz), 1.58 (d, 3H, J = 7.20 Hz). 
20 Melting Point: 146-147.5 °C. 

UV a max, ethanol): 230 (22,400), 250 (12,200), 270 sh (8,290), 287 (7,010). 
Infrared (v max, mineral oil): 2924, 1566, 1559, 1533, 1109, 2957, 1374, 2855, 
2865, 1639, 825, 865, 1464, 1454, 1255, 1604, 1291, 1117, 1272, 3400, 858, 1045, 604, 
3301, 3155 cm" 1 . 

25 Analysis: Calculated for C 16 H 20 C1N 5 OS: C, 52.60; H, 5.48; N, 19.18. 

Found: C, 52.74; H, 5.68; N, 19.00. 

Mass Spectrum: M/Z (relative intensity %): 365 (0.1), 332 (9), 280 (100), 247 (9), 

(20). 

30 Example 228 4-Ammo-6-(^loro-2-(l-(4-dimethylaminomethyl-2-pyridyl)ethyl)thio- 
pyrimidine (Cpd# 228) 

In a manner similar to the procedure described for the synthesis of 4-(4- 
morphohnyDmethylpyridine, 4-picolylchloride hydrochloride (6.00 g, 0.0366 mol) and 
diethylamine (10.68 g, 0.146 mol, 4.0 equiv.) provided 5.28 g (88%) of 4-(N,N- 

35 diethylaminomethyDpyridine. 



-69- 



WO 96/35678 



PCT/US96/06119 



TLC (silica gel GF): Rf = 0.32 acetone-methylene chloride (1:2). 
*H NMR (CDC1 3 ,TMS): 8 8.44 (d, 2H, J = 4.48 Hz), 7.20 (d, 2H, J = 5.89 Hz), 
3.48 (s, 2H), 2.45 (q, 4H, J = 7.14 Hz), 0.960 (t, 6H, J = 7.13 Hz). 

Mass Spectrum: M/Z (relative intensity %): 164 (12), 149 (100), 92 (87). 

5 

Treatment of 4-(N,N-diethylammomethyl)pyiidine (2.0 g, 12.20 mmol) with ammonium 
persulfate (5.56 g, 24.4 g, 2.0 equiv.), methanol (22 ml), water (11 ml) and concentrated 
H2S0 4 (2.76 g, 28.18 mmol, 2.31 equiv.) as described for Cpd# 214 gave 0.697 g (29%) of 
4-(N,N-diethylammomethyl>2-hydro3cymetiiylpyridine. 
10 TLC (silica gel GF): Rf = 0.28 acetone-methylene chloride (2:1). 

2 H NMR (CDC1 3 ,TMS): 8 8.34 (d, 1H, J = 5.05 Hz), 7.15 (s, 1H), 7.10 (d, 1H, J = 
5.13 Hz), 4.63 (s, 2H), 3.45 (s, 2H), 2.41 (q, 4H, J = 7.12 Hz), ).924 (t, 6H, J = 7.16 Hz). 

Mass Spectrum: M/Z (relative intensity %): 194 (10), 179 (100), 122 (15), 86 (30). 

15 Oxidation of 4-(N^-diethylanmiomethyl-2-hydroxymethylpvridine (0.695 g, 3.58 mmol), 
Se0 2 (0.220 g, 1.98 mmol, 0.554 equiv.) as described for Cpd# 214 gave 0.395 g (57%) of 4- 
(N^-diethylammomethyl)-2-pyridinecarboxaldehyde. 

TLC (silica gel GF): Rf = 0.27 acetone-methylene chloride (2:1). 
*H NMR (CDC1 3 ,TMS): 8 10.02 (s, 1H), 8.64 (d, 1H, J = 4.88 Hz), 7.89 (s, 1H), 
20 7.51 (d, 1H, J = 5.04 Hz), 3.58 (s, 2H), 2.47 (q, 4H, J = 7.18 Hz), 0.976 (t, 6H, J = 7.16 Hz). 
Mass Spectrum: M/Z (relative intensity %): 192 (9), 177 (100), 149 (9), 134 (8), 
120 (31), 86 (32). 

Grignard reaction of 4-(N,N-diethylainmomethyl)-2-pyridinecarboxaldehyde (0.840 g, 4.37 
25 mmol) with methyhnagnesium bromide (2.19 ml, 6.56 mmol, 1.5 equiv., 3.0 M in ether) 
provided 0.668 g (73%) of 4-(N,N-diethylaminomethyl)-2-(l-hydroxy)ethylpyridine. 
TLC (silica gel GF): Rf = 0.36 acetone-methylene chloride (2:1). 
X H NMR (CDC1 3 ,TMS): 8 8.43 (d, 1H, J = 5.04), 7.30 (s, 1H), 7.20 (d, 1H, J= 
5.03 Hz), 4.88 (q, 1H, J = 6.56 Hz), 4.52 (brs, 1H), 3.57 (s, 2H), 2.52 (q, 4H, J = 7.11 Hz), 
30 1.50 (d, 3H, J = 6.54 Hz), 1.04 (t, 6H, J = 7.08 Hz). 

Mass Spectrum: M/Z (relative intensity %): 208 (23), 193 (100), 177 (0.8), 149 (3), 
136 (9), 121 (53), 86 (50). . 

Treatment of 4-(N,N-diethylaminomethyl)-2-(l-hydroxy)ethylpyridine (0.668 g, 3.21 mmol) 
35 with thionyl chloride (0.497 g, 4.17 mmol, 1.3 equiv.) yielded 0.687 g (95%) of 2-(l- 
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(Woro)ethyl-4-(N,N-diethylaminomethyl)pyridine. 

TLC (silica gel GF): Rf = 0.42 acetone-methylene chloride (1:4). 
*H NMR (CDC1 3 ,TMS): 8 8.45 (d, 1H, J = 4.97 Hz), 7.44 (s, 1H), 7.21 (d, 1H, J = 
5.01 Hz), 5.11 (q, 1H, J = 6.81), 3.55 (s, 2H), 2.50 (q, 4H, 7.15 Hz), 1.85 (d, 3H, J = 6.84 
5 Hz), 1.02 (t, 6H, J = 7.12 Hz). 

Alkylation of 4-amino-6-chloro-2-thio-pyriinidiiie mesylate salt (0.781 g, 3.04 mmol) with 
NaH (0.268 g, 6.69 mmol, 2.20 equiv., 60% oil dispersion) and 2-(l-chloro)ethyl-4-(N,N- 
diethylaminomethyl)pyridine (0.687 g, 3.04 mmol, 1.0 equiv.) gave 4-Amino-6-chloro-2-(l- 
10 (4-dimethylanunomethyl-2-pyridyl)ethyl)tMo-pyrimidine. 

TLC (silica gel GF): % = 0.26 acetone-methylene chloride (1:2). 
*H NMR (CDC1 3 ,TMS): 8 8.26 (d, 1H, J = 5.04 Hz), 7.26 (s, 1H), 6.94 (d, 1H, 
5.08 Hz), 5.88 (s, 1H), 5.17 (brs, 2H), 4.88 (q, 1H, J = 7.15 Hz), 3.34 (s, 2H), 2.30 (q, 4H, J 
= 7.12 Hz), 1.55 (d, 3H, J = 7.19 Hz), 0.816 (t, 6H, J = 7.15 Hz). 
15 Melting Point: 92-94°C. 

UV (X max, ethanol): 230 (22,900), 253 (12,600), 286 (7,190). 
Infrared (v max, mineral oil): 2925, 1570, 2955 r 1561 7 1278, 1529, 2855, 1117, 
2871, 1366, 1658, 1462, 3144, 1604, 1453, 3297, 989, 1259, 1378, 825, 3228, 3058, 2826, 
1099,3013 cm -1 . 

20 Analysis: Calculated for C 16 H 22 C1N 5 S: C, 54.70; H, 6.27; N, 19.94. 
Found: C, 54.52; H, 6.35; N, 19.76. 

Mass Spectrum: M/Z (relative intensity %): 351 (0.2), 336 (47), 318 (5), 280 (100), 
246 (12), 190 (33), 175 (24), 119 (82), 86 (76). 

25 Example 229 4-Ammo-6-chloro-2-(l-(2-naphthalenyl)ethyl)thio-pyrimidine (Cpd# 229) 
Alkylation of 4-amino-6-chloro-2-thio-pyrimidine mesylate salt (1.49 g. 5.81 mmol) 
with NaH (0.490 g, 12.20 mmol, 2.1 equiv., 60% in oil dispersion) and the mesylate 
derived from the commercially available a-methyl-2-naphthalenemethanol (1.45 g, 5.81 
mmol, 1.0 equiv.) yielded 0.363 g (20%) of 4-Amino-6-chloro-2-(l-(2-naphthalenyl)- 
30 ethyl)thio-pyrimidine. 

TLC (silica gel GF): R f = 0.27 ethylacetate-hexane (1:3). 

X H NMR (CDC1 3 ,TMS): 8 ppm. 7.82 (s, 1H), 7.71 (m, 3H), 7.48 (dd, 1H, J = 1.81, 
8.53 Hz), 7.36 (m, 2H), 6.00 (s, 1H), 5.09 (q, 1H, J = 7.14 Hz), 5.04 (brs, 2H), 1.74 (d, 3H, J 
= 7.10 Hz). 
35 Melting Point: 55-58 °C. 
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UV (Jl max, ethanol): 225 (81,200), 256 (18,300),- 277 (11,500), 286 (11,400). 

Infrared (v max, mineral oil): 1564, 1531, 2925, 2954, 1367, 1359, 1285, 2856, 
1631, 1612, 820, 2867, 1118, 1457, 3311, 1241, 748, 3180, 3390, 3209, 1508, 3462, 3054, 
3016, 857 cm* 1 . 

5 Analysis: Calculated for C 16 H 14 C1N 3 S: C, 60.95; H, 4.44; N, 13.33. 

Found: C, 60.66; H, 4.49; N, 13.06. 

Mass Spectrum: MZZ (relative intensity %): 315 (13), 282 (20), 171 (2), 155 (100), 
128 (10), 115 (6). 

10 Example 230 4-Ammo-6-chloro-2-(l-(3-isoquinolyl)ethyl)thio-pyrmiidine (Cpd# 230) 
Isoquinoline-3-carbonitrile (1.76 g, 11.4 mmole) is dissolved in 10 ml 
tetrahydrofuran in an oven dried 100 ml two neck round bottom flask under nitrogen. 
The solution is cooled to 0°C, is diluted with 5 ml diethyl ether, and is treated with 
methyl magnesium bromide in ether (5.7 ml, 17.1 mmole). The reaction is warmed to 

15 reflux for one hour, is cooled to 0°C, and is quenched with 15 ml 6 M hydrochloric acid. 
The reaction mixture is warmed to 50°C for one hour, is cooled, and is poured into 75 ml 
2N sodium hydroxide. The mixture is extracted with 3-X 50 ml ethyl acetate and the 
combined organics are dried over potassium carbonate. The dried organics are 
concentrated in vacuo to a crude orange solid. The crude material is chromatographed 

20 over 60 g silica gel (230-400 mesh), eluting with 20% acetone/hexane, while collecting 22 
ml fractions. Fractions 7-11 are combined and concentrated to provide 1.7 g (87%) of 3- 
acetyl-isoquinoline. 

H-NMR (CDC1 3 , TMS): 5 2.83 (s, 3), 7.70-7.78 (m, 2), 7.97-8.06 (m, 2), 8.47 (s, 1), 
9.28 (s, 1) ppm. 

25 13 C-NMR (CDClg): 8 26.6; 120.2; 127.6; 128.6; 129.4; 130.1; 131.0; 135.5; 124.7; 

151.9; 200.3 ppm. 

TLC (silica gel-60, F-254): R f = 0.37, 20% acetone/hexane. 
Melting Point: 90-91°C. 

Infrared (v max, mineral oil): 2925, 1689, 1418, 1386, 1220, 944, 764 cm" 1 . 
30 Mass Spectrum, [M/Z](relative intensity): [171](88). 

Analysis: Calculated for Cj^HgN^: C.77.17; H.5.30; N.8.18. 
Found: C.76.98; H.5.41; N.8.29 

3-Acetyl-isoquinoline (1.53 g, 8.9 mmole) is dissolved in 42 ml methanol in a 100 ml one 
35 neck round bottom flask at 0°C. The solution is treated portionwise with sodium 
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borohydride (388 mg, 10.3 mmole) and the reaction mixture is stirred 30 min at 0°C. The 
volatil s are removed in vacuo and the residue is partitioned between 1 X 100 ml IN 
sodium hydroxide and 3 X 25 ml dichloromethane. The combined organics are dried over 
potassium carbonate and are concentrated in vacuo to a pale yellow solid. The crude 
5 material is chromatographed over 60 g silica gel (230-400 mesh), eluting with 40% 
acetone/hexane , while collecting 9 ml fractions. Fractions 26-45 are combined and 
concentrated to afford 1.23 g (80%) of 3-(l-hydroxyethyl)-isoquinoline. 

H-NMR (CDC1 3 , TMS): 8 1.61 (d, J=6.5 Hz, 3), 3.91 (bs, 1), 5.07 (q, J=6.5, 12.9 
Hz, 1), 7.54-7.60 (m, 1), 7.65-7.71 (m, 2), 7.80 (d, J=8 Hz, 1), 7.95 (d, J=8 Hz, 1), 9.20 (s, 1) 
10 ppm. 

13 C-NMR (CDClg): 8 24.2; 69.6; 115.6; 126.6; 127.0; 127.6; 127.9; 130.6; 136.5; 
151.6; 156.9 ppm 

TLC (silica gel-60, F-254): % = 0.46, 50% acetone/hexane. — 

Melting Point: 104-106°C. 
15 Infrared (u max, mineral oil): 3215, 2925, 1631, 1363, 1130, 1098, 959, 761 cm" 1 . 

Mass Spectrum: Calculated for CnH^N^ + H: 174.0919. Found: 174.0923. 

3-(l-Hydroxyethyl)-isoquinoline (1.32 g, 7.6 mmole) is dissolved in 20 ml dichloromethane 
20 in a 100 ml one neck round bottom flask under nitrogen. The solution is cooled to 0°C, is 
treated dropwise with thionyl chloride (835 ul, 11.4 mmole), and is stirred 3 h at 0°C 
followed by 1 h at room temperature. The mixture is recooled to 0 6 C, is quenched with 50 
ml saturated sodium bicarbonate, and the layers are separated. The aqueous layer is 
extracted with 3 X 25 ml dichloromethane and the combined organics are dried over 
25 potassium carbonate. The dried organics are concentrated in vacuo to a pale amber oil. 
The crude material is chromatographed over 60 g silica gel (230-400 mesh), eluting with 
20% acetone/hexane, while collecting 9 ml fractions. Fractions 17-26 are combined and 
concentrated to afford 1.39 g (95%) of 3-(l-chloroethyl)-isoquinoline as a yellow oil. 

H-NMR (CDC1 3 , TMS): 8 1.99 (d, J=6.8 Hz, 3), 5.33 (q, J=6.8, 13 Hz, 1), 7.58-7.63 
30 (m, 1), 7.67-7.72 (m, 1), 7.78 (s, 1), 7.82 (d, J=8 Hz, 1), 7.97 (d, J=8 Hz, 1), 9.24 (s, 1) ppm. 

13 C-NMR (CDClg): 8 24.9; 59.1; 117.2; 126.7; 127.4; 127.5; 127.9; 130.6; 136.1; 
152.3; 154.0 ppm. 

TLC (silica gel-60, F-254): R f = 0.40, 20% acetone/hexane. 
Infrared (v max, liquid): 2979, 1629, 1584, 1493, 1045, 947, 887, 752 cm -1 . 
35 Mass Spectrum, [M/Z](relative intensity): [191](9), [156X100). 
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Analysis: Calculated for C n H 10 ClN: C,68.94; H.5.26; N.7.31. 
Found: C.68.69; H,5.39; N.7.21. 



4-Anu^o-6-<^oro-2-mercapto-pyrimidine mesylate salt (1.79 g, 6.94 mmole) is dissolved in 
5 12 ml dry dimethylformamide in a 50 ml one neck round bottom flask under nitrogen. 
The solution is treated with 60% sodium hydride (605 mg, 15.1 mmole) (exotherm) and the 
mixture is stirred one hour. 3-(l-chloroethyl)-isoquinoline (1.33 g, 6.94 mmole) in 2 X 3 ml 
dry dimethylformamide, is added to the reaction and the mixture is stirred 6 hours at 
room temperature. The reaction mixture is poured into 300 ml water and is extracted 

10 with 3 X 100 ml ethyl acetate. The combined organics are backwashed with 4 X 50 ml 
50% saturated sodium chloride. The organics are dried over potassium carbonate and are 
concentrated in vacuo to a yellow oil. The crude material is chromatographed over 75 g 
silica gel (230-400 mesh), eluting with 40% acetone/hexane while collecting 9-ml fractions. 
Fractions 26-39 are combined and concentrated to afford 1.26 g (57%) of 4-Amino-6- 

15 <^oi^2-(l-(3-isoqumolyl)ethyl)tMo-pyrimidine as a white solid. 

H-NMR (d 6 DMSO): 8 1.78 (d, J=7 Hz, 3), 5.19 (q, J=7, 14, Hz, 1), 6.18 (s, 1), 7.38 
(bs, 1), 7.63-7,69 (m, 1), 7.75-7.80 (m, 1), 7.94 (d, J=8 Hz, 1), 7.95 (s, 1), 8.10 (d r J=8 Hz, 1), 
9.31 (s, 1) ppm. 

13 C-NMR (d 6 DMSO): S 21.2; 45.0; 98.5; 117.6; 126.40; 127.1; 127.2; 127.4; 130.7; 
20 135.5; 152.2; 154.2; 157.3; 164.1; 170.2 ppm. 

TLC (silica gel-60, F-254): Rf = 0.50, 50% acetone/hexane. 
Melting Point: 179-180 t> C. 

Ultraviolet (X max, Ethanol), nm(e): 220(73,300); 237(31,500); 252(16;500); 
282(9640); 325(3,100); 312 (3,000). 
25 Infrared (v max, mineral oil): 3306, 2925, 1642, 1572, 1533, 1465, 1366, 1288, 

1121 cm -1 . 

Mass Spectrum, [M/Z](relative intensity): [3161(18), [2831(680. 
Analysis: Calculated for C 15 H 13 C1N 4 S: C.56.87; H,4.14; N,17.68. 
Found: C.56.93; H,4.33; N.17.25. 

30 

Example 23 1 4-Amino-5-bromo-6-chloro-2-( l-(3-isoquinolyl)ethyl)thio-pyrimidine 
(Cpd# 231) 

4-Amino-6-cUoro-2-(l-(3-isoquinolyl)ethyl)thio-pyrimidine (475 mg, 1.5 mmole) is 
suspended in 15 ml methanol in a 50 ml one neck round bottom flask under nitrogen at 
35 0°C. The suspension is treated slowly dropwise with bromine (85 ul, 1.65 mmole) and the 
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reaction mixture is stirred 20 min at 0°C. The volatiles are removed in vacuo and the 
residue is partitioned between 1 X 50 ml dichloromethane and 1 X 50 ml saturated 
sodium carbonate followed by 1 X 50 ml saturated sodium thiosulfate. The organic layer 
is dried over potassium carbonate and is concentrated in vacuo to a white foam. 
5 Crystallization from 1:9 diethyl ether/hexane afforded 513 mg (86%) of 4-Amino-5-bromo- 
6-cWoro-2-(l-(3-isoqumolyl)ethyl)thio-pyrimidine as a white solid. 

H-NMR (dgDMSO): 5 1.87 (d, J= 7Hz, 3), 5.23 (q, J=7, 14 Hz, 1), 7.39 (bs, 1), 
7.71-7.77 (m, 1), 7.83-7.89 (m, 1), 8.03 (d, J=8 Hz, 1), 8.06 (s, 1), 8.18 (d, J=8 Hz, 1), 8.21 
(bs, 1), 9.40 (s, 1) ppm. 

10 13 C-NMR (dgDMSO): 5 21.2; 45.7; 95.4; 117.9; 126.6; 127.4; 127.4; 127.6; 130.9; 

135.7; 152.5; 154.1; 157.0; 161.5; 168.0 ppm. 

TLC (silica gel-60, F-254): Rf = 0.42, 40% acetone/hexane. 

Melting Point: 173-174°e. -- 

Ultraviolet (X max, Ethanol), nm(e): 207(35,100); 220(71,100); 261(18,600); 

15 298(10,400); 325(3,300). 

Infrared (v max, mineral oil): 3472, 3291, 2925, 1640, 1538, 1464, 1334, 1273, 757 
cm-1 _ _ ___ _ 

Mass Spectrum, [M/Z](relative intensity): [394](8). 
Analysis: Calculated for C-^H^BrCU^S: C,45.53; H,3.06; N,14.16. 
20 Found: C,45.65; H.3.38; N.13.87. 

Example 232 4-Aminc-6-c^loro-2-(l-(l-isoquinolyl)ethyl)thio-pyrimidine (Cpd#232) 
Methyl magnesium bromide in ether (8.1 ml, 24.3 mmole) is dis_blved~inT6 ml 
tetrahydrofuran in an oven dried 100 ml two neck round bottom flask under nitrogen. 

25 The solution is cooled to 0°C, is diluted with 8 ml diethyl ether, and is treated with 1- 
isoquinoline carbonitrile (3.0 g, 19.5 mmole). The reaction is warmed to reflux for one 
hour, is cooled to 0°C, and is quenched with 20 ml 6 M hydrochloric acid. The reaction 
mixture is warmed to 50°C for two hours, is cooled, and is poured into 75 ml 2N sodium 
hydroxide. The mixture is extracted with 3 X 80 ml ethyl acetate and the combined 

30 organics are dried over potassium carbonate. The dried organics are concentrated in 
vacuo to a crude amber oil. The crude material is chromatographed over 150 g silica gel 
(230-400 mesh), eluting with 10% acetone/hexane, while collecting 22 ml fractions. 
Fractions 16-26 are combined and concentrated to provide 2.1 g (62%) of 1-acetyl- 
isoquinoline. 

35 H-NMR (CDC1 3 , TMS): S 2.87 (s, 3), 7.64-7.73 (m, 2), 7.80 (d, J=5.5 Hz, 1), 7.83- 
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7.88 (m, 1), 8.58 (d, J=5.5 Hz, 1), 8.94-8.98 (m, 1) ppm. - 

18 C-NMR (CDClg): S 28.6; 124.6; 125.7; 126.9; 127.0; 129.1; 130.3; 137.0; 141.0; 
152.8; 202.7 ppm. 

TLC (silica gel-60, F-254): R f = 0.45, 20% acetone/hexane. 
5 Infrared (v max, liquid): 3054, 1694, 1582, 1358, 1239, 1133, 940, 833, 750 cm* 1 . 

Mass Spectrum, [M/Z](relative intensity): [171](63). 
Analysis: Calculated for Cj^HgNO: C.77.17; H.5.30; N,8.18. 
Found: C,77.09; H.5.33; N.8.10. 



10 1-Acetyl-isoquinoline (2.0 g, 11.7 mmole) is dissolved in 50 ml methanol in a 100 ml one 
neck round bottom flask at 0°C. The solution is treated portionwise with sodium 
borohydride (495 mg, 13.1 mmole) and the reaction mixture is stirred for 1 h at 0°C. The 
volatiles are removed in vacuo and the residue is partitioned between 1 X 50 ml IN 
sodium hydroxide and 4 X 25 ml dichloromethane. The combined organics are dried over 
15 potassium carbonate and are concentrated in vacuo to a pale oil. The crude material is 
chromatographed over 100 g silica gel (230-400 mesh), eluting with 15% acetone/hexane, 
while collecting 22 ml fractions. Fractions 23-37 are combined and concentrated to afford 
1.99 g (98%) of l-(l-hydroxyethyl)-isoquinoline. 

H-NMR (CDC1 3 , TMS): 8 1.62 (d, J=6.5 Hz, 3), 5.29 (bs, 1), 5.59 (q, J=6.5 Hz, 13 
20 Hz, 1), 7.58-7.73 (m, 3), 7.85 (d, J=8 Hz, 1), 8.04 (d, J=8 Hz, 1), 8.44 (d, J=5.7 Hz, 1) ppm. 

13 C-NMR (CDCI3): 8 25.4; 66.0; 120.5; 124.2; 124.6; 127.3; 127.5; 130.2; 136.5; 
140.4; 162.2 ppm. 

Melting Point: 60-62°C. 

Infrared (u max, mineral oil): 3179, 2925, 1592, 1444, 1367, 1077, 751 cm' 1 . 
25 Mass Spectrum, [M/Z](relative intensity): [173](24), [158](100). 

Analysis: Calculated for C 11 H 11 NO: C,76.28; H.6.40; N.8.09. 
Found: C.76.15; H.6.38; N.8.00. 

l-(l-Hydroxyethyl)-isoquinoline (1.9 g, 11 mmole) is dissolved in 30 ml dichloromethane in 
30 a 100 ml one neck round bottom flask under nitrogen. The solution is cooled to 0°C, is 
treated dropwise with thionyl chloride (1.2 ml, 16.4 mmole), and is stirred 2 h at 0°C 
followed by 1 h at room temperature. The mixture is recooled to 0°C, is quenched with 50 
ml saturated sodium bicarbonate, and the layers are separated. The aqueous layer is 
extracted with 3 X 25 ml dichloromethane and the combined organics are dried over 
35 potassium carbonate. The dried organics are concentrated in vacuo to a brown oil. The 
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crude material is chromatographed over 100 g silica gel (230-400 mesh), eluting with 15% 
acetone/hexane , while collecting 22 ml fractions. Fractions 17-26 are combined and 
concentrated to afford 1.99 g (94%) of l-(l-chloroethyl)-isoquinolinel. 

H-NMR (CDClg, TMS): 8 2.10 (d, J=6.7 Hz, 3), 5.93 (q, J=6.7, 13 Hz, 1), 7.61-7.72 
5 (m, 3), 7.84 (m, 1), 8.30 (m, 1), 8.52 (d, J=5.5 Hz, 1) ppm. 

13 C-NMR (CDC1 3 ): 8 22.8; 54.3; 121.4; 124.5; 125.8; 127.6; 130.1; 136.7; 141.6; 
158.1 ppm. 

TLC (silica gel-60, F-254): Rf = 0.63, 50% acetone/hexane. 
Infrared (v max, liquid): 3054, 1624, 1584, 1563, 1376, 1224, 828, 747, 620 cm -1 . 
10 Mass Spectrum, [M/Z](relative intensity): [191](2), [1561(100). 

Analysis: Calculated for C n H 10 ClN: C,68.94; H,5.26; N.7.31. 
Found: C.68.65; H,5.32; N,7.21. 

4-Ammo-6-cMoro-2-mercapto-pyrimidine mesylate salt (1.29 g, 5 mmole) is dissolved in 8 

15 ml dry dimethylformamide in a 50 ml one neck round bottom flask under nitrogen. The 
solution is treated with 60% sodium hydride (400 mg, 10 mmole) (exotherm) and the 
mixture is stirred 45 min. l-(l-chloroethyl>isoquinoline (958 mg, 5 mmole) in 2 X 2 ml 
dry dimethylformamide, is added to the reaction and the mixture is stirred overnight at 
room temperature. The reaction mixture is poured into 200 ml water and is extracted 

20 with 4 X 50 ml ethyl acetate. The combined organics are backwashed with 4 X 50 ml 50% 
saturated sodium chloride. The organics are dried over potassium carbonate and are 
concentrated in vacuo to a yellow oil. The crude material is chromatographed over 100 g 
silica gel (230-400 mesh), eluting with 25% acetone/hexane while collecting 22 ml 
fractions. Fractions 27-39 are combined and concentrated to given a pale yellow foam. 

25 Crystallization from diethyl ether afforded 847 mg (54%) of 4-Amino-6-chloro-2-(l-(l- 
isoqumolyl)ethyl)thio-pyrimidine (Cpd#232) as an off-white solid. 

H-NMR (d 6 DMSO): 8 1.79 (d, J=7 Hz, 1), 5.97 (q, J=7, 14 Hz, 1), 6.19 (s, 1), 7.39 
(bs, 2), 7.64-7.76 (m, 3), 7.94 (d, J=8 Hz, 1), 8.28 (d, J=8 Hz, 1), 8.44 (d, J=5.5 Hz, 1) ppm. 
13 C-NMR (d 6 DMSO): 8 21.6; 40.7; 98.8; 120.2; 124.3; 124.8; 127.5; 127.8; 130.3; 

30 135.9; 141.5; 157.5; 159.9; 164.3; 170.1 ppm. 
Melting Point: 179-180°C. 

Ultraviolet (X max, Ethanol), nm(e): 203(25,400); (27,100); 219(70,300); 
236(23,800); 250(13,600); 277(10,400); 286(11,100); 295(8,430); 311(4,950); 323(5,240). 

Infrared (v max, mineral oil): 3295, 3193, 2925, 1655, 1571, 1531, 1368, 1276, 
35 1117, 825 cm" 1 . 
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Mass Spectrum, [M/ZKrelative intensity) [316](14). 
Analysis: Calculated for C 15 H 13 C1N 4 S: C.56.87; H.4.14; N.17.68. 
Found: C.56.74; H,4.22; N, 17.59. 

5 Example 233 4-Amino-6-chloro-2-(l-(3-(5,6 ,7,8-tetrahydroisoquinolyl))ethyl)thio- 
pyrimidine (Cpd#233) 

3-Methyl-5,6,7,8-tetrahydroisoquinoline N-oxide (4.3 g, 26.3 mmole) is dissolved in 
10 ml acetic anhydride and is added slowly dropwise to 40 ml acetic anhydride in a 100 ml 
one neck round bottom flask under nitrogen at 140°C. At the conclusion of the addition 
10 (20 min) the black reaction mixture is stirred for 1 h at 140°C and the volatiles are 
removed under reduced pressure. 

The residue is chromatographed over 150 g silica gel (230-400 mesh), eluting with 40% 
ethyl acetate/hexane, while collecting 22 ml fractions. Fractions 24-37 are combined and 

15 concentrated to give 2.33 g of a pale oil. The oil is dissolved 60 ml methanol in a 200 ml 
one neck round bottom flask. The solution is treated with potassium carbonate (3.14 g, 
22.7 mmole), is stirred 1.5 h, and the volatiles are removed in vacuo. The residue is taken 
up in 50 ml dichloromethane, the insoluble material are removed by filtration and the 
filtrate is concentrated in vacuo to a yellow oil. The crude material is chromatographed 

20 over silica gel (230-400 mesh) eluting with 5.5% methanol/dichloromethane, while 

collecting 9 ml fractions. Fractions 35-66 are combined and concentrated to afford 1.37 g 
(32%) of 3-hydro3Qrmethyl-5,6,7,8-tetrahydroisoquinohne. 

H-NMR (CDC1 3 , TMS): 5 1.80 (m, 4), 2.73 (m, 4), 3.48 (bs, 1), 4.67 (s, 2), 6.95 (s, 
1), 8.22 (s, 1) ppm. 

25 TLC (silica gel-60, F-254): Rf = 0.16, 33% acetone/chloroform + 0.6% ammonium 

hydroxide. 

13 C-NMR (CDC1 3 ): 6 22.4; 22.6; 26.0; 28.8; 64.0; 120.6; 131.8; 147.1; 149,0; 155.6 

ppm. 

Infrared (u max, mineral oil): 3228, 2925, 1608, 1437, 1069 cm" 1 . 
30 Mass Spectrum: Calculated for C 10 H 13 NO + H: 164.1075. Found: 164.1074. 

Analysis, Calculated for C 10 H 13 NO: C,73.59; H.8.03; N,8.58. 
Found: C.73.53; H.8.14; N,8.52. 

3-Hydroxymethyl-5,6,7,8-tetrahydroisoquinoline (1.73 g, 10.6 mmole) is dissolved in 30 ml 
35 dioxane in a 100 ml one neck round bottom flask under nitrogen. The solution is treated 
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with selenium dioxid (647 mg, 5.8 mmole) and the reaction mixture is warmed to 80-85°C 
for 1.5 h. The mixture is cooled to room temperature, is diluted with 30 ml dichloro- 
methane and is filtered through celite. The filter cake is washed well with fresh 
dichloromethane and the filtrate is concentrated in vacuo to a dark amber oil. The crude 
material is chromatographed through a 25 g plug of silica gel (230-400 mesh), eluting with 
20% acetone/hexane while collecting 50 ml fractions. Fractions 1-3 are combined and 
concentrated to give 1.20 g (70%) of 5,6,73rtetrahydroisoquinoline-3-carbaldehyde. 

H-NMR (CDClg, TMS): 5 1.86 (m, 4), 2.83 (m, 4), 7.67 (s, 1), 8.46 (s, 1), 10.02 (s, 

1) ppm. 

13 C-NMR (CDClg): 8 22.1; 22.2; 26.7; 28.8; 122.2; 138.6; 147.3; 150.3; 150.9; 193.6 

ppm. 

TLC (silica gel-60, F-254): Rf = 0.46, 40% acetone/hexane. 
Melting Point: 35-36°C. 

Infrared (v max, mineral oil):2925, 1709, 1592, 1434, 1217, 1128, 931, 748 cm' 1 . 
Analysis: Calculated for C 10 H U NO: C.74.51; H.6.88; N,8.69. 
Found: C.74.60; H.7.03; N,8.66. 



5,6,7,8,-Tetrahydroisoquinoline-3-carbaldehyde (1.2 g, 7.44 mmole) is dissolved in 15 ml 
tetrahydrofuran at 0°C in an oven dried 100 ml two neck round bottom flask under 

20 nitrogen. The solution is treated with methylmagnesium bromide in diethyl ether (3.7 ml, 
11.2 mmole) followed by 10 ml diethyl ether. The reaction mixture is warmed to room 
temperature and then to reflux for 1 h. The mixture was cooled, is quenched with 20 ml 
10% hydrochloric acid, and the pH is adjusted to 9 with 2N sodium hydroxide. The layers 
are separated, the aqueous layer is washed with 4 X 25 ml dichloromethane, and the 

25 combined organics are dried over potassium carbonate. The dried organics are 

concentrated in vacuo to give 1.30 g (99%) of the 3-(l-hydroxyethyl)-5,6,7,8-tetrahydro- 
isoquinoline. 

H-NMR (CDC1 3 , TMS): 8 1.47 (d, J= 6.5 Hz, 3), 1.81 (m, 4), 2.72 (m, 4), 4.15 (bs, 
1), 4.81 (q, J=6.5, 13 Hz, 1), 6.95 (s, 1), 8.22 (s, 1) ppm. 
30 13 C-NMR (CDC1 3 ): 8 22.4; 22.6; 24.3; 26.0; 28.9; 68.5; 119.7; 131.7; 147.2; 159.6 

ppm. 

TLC (silica gel-60, F-254): R f = 0.12, 10% acetone/chloroform. 
Melting Point: 44-45°C. 

Infrared {v max, mineral oil): 3341, 3098, 2925, 1604, 1434, 1142, 1108, 
35 1077 cm" 1 . 
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Mass Spectrum, [M/Z](relative intensity): [1773(2), [162](100). 
Analysis: Calculated for C n H 15 NO: C.74.54; H.8.53; N.7.90. 
Pound: C.74.41; H,8.83; N.7.84. 

5 3<l-Hyd^oxyethyl)-5,6,7,8-tetrahydroisoquinoline (360 mg, 2.0 mmole) was dissolved in 4 
ml dichloromethane in a 25 ml one neck round bottom flask under nitrogen. The solution 
is cooled to 0°C, is treated dropwise with thionyl chloride (218 ul, 3.0 mmole) in 3 ml 
dichloromethane, and is stirred 2 h at 0°C followed by 1.5 h at room temperature. The 
mixture is recooled to 0°C, is quenched with 20 ml saturated sodium bicarbonate, and the 

10 layers are separated. The aqueous layer is extracted with 4 X 10 ml dichloromethane and 
the combined organics are dried over potassium carbonate. The dried organics are 
concentrated in vacuo to an amber oil. The crude material is chromatographed over 30 g 
silica gel (230-400 mesh), eluting with 20% acetone/hexane, while collecting 5 ml fractions. 
Fractions 11-16 are combined and concentrated to afford 339 mg (87%) of 3-(l-chloroethyl)- 

15 5,6,7,8-tetrahydroisoquinoline. 

H-NMR (CDC1 3 , TMS): 8 1.81 (m, 4), 1.86 (d, J=7 Hz, 3), 2.75 (m, 4), 5.08 (q, 
J=7, 14 Hz,l), 7.14 (s, 1), 8.26 (s, 1) ppm. 

I3 C-NMR (CDCI3): 6 22.3; 22.5; 24.9; 26.1; 28.8; 59.1; 121.2; 132.6; 147.2; 149.7; 
157.4 ppm. 

20 . TLC (silica gel-60, F-254): Rf = 0.42, 20% acetone/hexane. 

Infrared (v max, liquid): 2932, 1599, 1436, 1398, 1238, 1050, 601cm -1 . 
Mass Spectrum: Calculated for C n H 14 ClN + H: 196.0893. Found: 196.0896. 

4-Ammo-6-cMoro-2-mercapto-pyrimidine mesylate salt (482 mg, 1.9 mmole) is dissolved in 
25 4 ml dry dimethylformamide in a 25 ml one neck round bottom flask under nitrogen. The 
solution is treated with 60% sodium hydride (150 mg, 3.74 mmole) (exotherm) and the 
mixture is stirred 40 min. 3-(l-Chloroethyl)-5,6,7,8-tetrahydroisoquinoline (325 mg, 1.7 
mmole) in 2 X 1 ml dry dimethylformamide, is added to the reaction and the mixture is 
stirred 3 hours at room temperature. The reaction mixture is poured into 100 ml water 
30 and is extracted with 4 X 25 ml ethyl acetate. The combined organics are backwashed 
with 4 X 50 ml 50% saturated sodium chloride. The organics are dried over potassium 
carbonate and are concentrated in vacuo to a yellow oil. The crude material is 
chromatographed over 25 g silica gel (230-400 mesh), eluting with 40% acetone/hexane 
while collecting 5 ml fractions. Fractions 15-21 are combined and concentrated to afford 
35 335 mg of an off-white foam. Crystallization from diethyl ether provided 261 mg (48%) of 
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4-Atnino-6-chloro-2-(l-(3-(5,6 J,8-tetrahydroisoqxiinolyl))ethyl)thio-pyriinidine as a white 
solid. 

H-NMR (dgDMSO): 8 1.51 (d, J=6.5 Hz, 3), 1.59 (m, 4), 2.54 (m, 4), 4.80 (q, J-6.5, 
13 Hz, 1), 6.05 (s, 1), 7.04 (s, 1), 7.21 (bs, 2), 8.08 (s, 1) ppm. 
5 13 C-NMR (d 6 DMSO): 8 21.4; 21.8; 22.1; 25.3; 28.0; 44.7; 98.6; 121.9; 131.3; 146.2; 

149.6; 157.4; 164.3; 170.4 ppm. 

TLC (silica gel-60, F-254): Rf = 0.55, 50% acetone/hexane. 

Melting Point: 155-156°C. 

Ultraviolet (X max, Ethanol), nm(e): 229(25,100); 253(12,600); 275(8,050); 
10 286(7,260). 

Infrared (v max, mineral oil): 3303, 3156, 2925, 1641, 1571, 1535, 1462, 1368, 
1283, 1124 cm" 1 . 

Analysis: Calculated for C 15 H 17 C1N 4 S: C,56.15; H.5.34; N.17.46. 
Pound: C,55.94; H,5.49; N.17.35. 

15 

Example 234 4-Ammo-6-trifluoromethyl-2-(l-(3-(5,6,7,8-tetrahydro- 
isoquinolyl))ethyl)thio-pyrimidine (Cpd# 234) 

The title compound is prepared according to the procedure of Example 233 except 
that the alkylation of 3-(l-chloroethyl)-5,6,7,8-tetrahydroisoquinoline is performed with 4- 
20 ammc-6-trifluoromethyl-2-mercapto-pvrimidine mesylate salt. Melting Pt 60-161°C. 

Example 235 4-Amino-6-chloro-2-( l-( l-(5,6,7,8-tetrahydroisoquinolyl))-ethyl)thio- 
pyrimidine (Cpd#235) 

5,6,7,8-Tetrahydroisoquinoline (13.3 g, 100 mmole) is dissolved in 35 ml glacial 

25 acetic acid in a 200 ml one neck round bottom flask. The solution is warmed to 95-100°C 
and is treated dropwise with 30% hydrogen peroxide (28 ml). The reaction is stirred at 
95-100°C for 6h, is treated portionwise with paraformaldehyde until negative to starch 
iodide paper, and the volatiles are removed in vacuo. The residue is azeotroped with 2 X 
100 ml toluene and the crude material is chromatographed over 500 g silica gel (230-400 

30 mesh), eluting with 41 6% methanol/dichloromethane followed by 11 10% 

methanol/dichloromethane while collecting 50 ml fractions. Fractions 39-82 are combined 
and concentrated to afford 12.8 g (86%) of 5,6,7,8-tetrahydroisoquinoline-N-oxide. 

H-NMR (CDC1 3 , TMS): 5 1.77-1.97 (m, 4), 2.70 (m, 4), 6.98 (m, 1), 7.98 (m, 2) 

ppm. 

35 13 C-NMR (CDClg): 5 21.4; 21.8; 27.6; 28.3; 125.7; 135.7; 135.9; 137.4; 138.2 ppm. 
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TLC (silica gel-60, F-254): Rf = 0.39, 10% methanol/dichloromethane. 
Melting Point: 94-98°C. 

Infrared (v max, mineral oil): 2926, 1485, 1450, 1260, 1141, 740 cm" 1 . 
Mass Spectrum: Calculated for C g H 11 NO + H: 150.0919. Found: 150.0918. 

5 

5,6,7,8-Tetrahydroisoquinoline-N-oxide (12.7 g, 85 mmole) is dissolved in 250 ml 
dichloromethane in a 500 ml one neck round bottom flask under nitrogen. The solution is 
treated with trimethyloxonium tetrafluoroborate (12.6 g, 85 mmole) and the reaction is 
stirred 1 h at room temperature. The volatiles are removed in vacuo to a pale oily 

10 residue. The residue is dissolved in 225 ml methanol and the solution is heated to reflux. 
Ammonium persulfate (8 g, 34 mmole), in 34 ml water, is added rapidly dropwise to the 
refluxing mixture. The reaction is stirred 30 min and is treated with a second lot of 
ammonium persulfate (8 g, 34 mmole) in 34 ml water^The reaction is stirred an 
additional hour at reflux, is cooled, and the bulk of the methanol is removed in vacuo. 

15 The residue is poured into 100 ml ice containing 100 ml 10% hydrochloric acid. The 
mixture is washed with 2 X 50 ml ethyl acetate, the pH is adjusted to 9 with 45% 
potassium hydroxide, and the mixture is extracted with 4 X 50 ml dichloromethane. The 
haloorganics are dried over potassium carbonate and were concentrated in vacuo to a 
brown solid. The crude material is chromatographed over 350 g silica gel (230-400 mesh), 

20 eluting with 31 20% acetone/chloroform + 0.6% cone, ammonium hydroxide followed by 11 
32% acetone/chloroform + 0-6% cone, ammonium hydroxide, while collecting 50 ml 
fractions. Fractions 19-27 are combined and concentrated to afford 4.3 g (31%) of 1- 
hydroxymethyl-5,6,7,8-tetrahydroisoquinoline. 

H-NMR (CDC1 3 , TMS): 8 1.83 (m, 4), 2.50 (m, 2), 2.76 (m, 2), 4.60 (s, 1), 4.95 (bs, 

25 1), 6.94 (d, J=5 Hz, 1), 8.24 (d, J=5 Hz, 1) ppm. 

13 C-NMR (CDC1 3 ): 5 21.8; 22.1; 23.0; 28.9; 60.9; 122.9; 128.7; 143.8; 146.3; 155.6 

ppm. 

TLC (silica gel-60, F-254): R f = 0.50, 33% acetone/chloroform + 0.6% ammonium 

100 

30 hydroxide. 

Melting Point: 81-82°C. 

Infrared (u max, mineral oil): 3325, 2925, 1595, 1459, 1426, 1397, 1074, 839 cm" 
1 . Mass Spectrum, [M/Z](relative intensity): [163X93). 

Analysis: Calculated for C 10 H 13 NO: C.73.59; H.8.03; N.8.58. 
35 Found: C,73.77; H.7.89; N,8.69. 
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l-Hydroxymethyl-5,6,7,8-tetrahydroisoqiunoline (4.14 g, 25.4 mmole) is dissolved in 75 ml 
dioxane in a 200 ml one neck round bottom flask under nitrogen. The solution is treated 
with selenium dioxide (1.56 g, 14.0 mmole) and the reaction mixture is warmed to 80-85°C 
for 2.5 h. The mixture is cooled to room temperature, is diluted with 125 ml 
5 dichloromethane and is filtered through celite. The filter cake is washed well with fresh 
dichloromethane and the filtrate is concentrated in vacuo to an amber oil. The crude 
material is chromatographed over 200 g silica gel (230-400 mesh), eluting with 1:5:4 
acetone/chloroform/hexane while collecting 50 ml fractions. Fractions 11-18 are combined 
and concentrated to give 3.69 g (90%) of 5,6,7,8,-tetrahydroisoquinoline-l-carbaldehyde. 
10 H-NMR (CDC1 3 , TMS): 5 1.81 (m, 4), 2.84 (m, 2), 3.19 (m, 2), 7.18 (d, J=4.7 Hz, 

1), 8.49 (d, J=4.7 Hz, 1), 10.18 (s, 1) ppm. 

13 C-NMR (CDClg): 8 21.5; 22.3; 25.3; 29.5; 127.6; 135.9; 146.4; 148.4; 149.6; 
195.8 ppm. 

TLC (silica gel-60, F-254): Rf = 0.62, 50% acetone/hexane. 
15 Infrared (v max, mineral oil): 2928, 1710, 1581, 1464, 846 cm" 1 . 

Mass Spectrum: Calculated for C 10 H U NO + H: 162.0919. Found: 162.0921. 

Methylmagnesium bromide in diethyl ether (9.3 ml, 28 mmole) is dissolved in 10 ml 
tetrahydrofuran at 0°C in an oven dried 100 ml two neck round bottom flask under 

20 nitrogen. The solution is treated with 5,6,7,8,-Tetrahydroisoquinoline-l-carbaldehyde 
(3.61 g, 22.4 mmole) followed by 10 ml diethyl ether. The reaction mixture is warmed to 
room temperature and then to reflux for 1 h. The mixture is cooled, is quenched with 20 
ml 10% hydrochloric acid, and the pH is adjusted to 9 with 2N sodium hydroxide. The 
layers are separated, the aqueous layer is washed with 4 X 50 ml dichloromethane, and 

25 the combined organics are dried over potassium carbonate. The dried organics are 
concentrated in vacuo to give 3.47 g (87%) of l-(l-hydroxyethyl)-5 ,6,7,8- 
tetrahydroisoquinoline. 

H-NMR (CDC1 3 , TMS): 8 1.38 (d, J=6.5 Hz, 3), 1.73-1.97 (m, 4), 2.52-2.80 (m, 4), 
4.92 (q, J=6.5, 13 Hz, 1), 6.92 (bs, 1), 6.91 (d, J=5 Hz, 1), 8.21 (d, J=5 Hz, 1) ppm. 

30 13 C-NMR (CDC1 3 ): 8 22.0; 22.6; 23.7; 24.5; 29.3; 65.4; 123.3; 128.5; 144.4; 147.0; 

160.6 ppm. 

TLC (silica gel-60, F-254): Rf = 0.54, 50% acetone/hexane. 
Melting Point: 60-61°C. 

Infrared (u max, mineral oil): 3053, 2923, 1590, 1457, 1401, 1118, 838 cm" 1 . 
35 Mass Spectrum, [M/Z](relative intensity): [177](26), [162](100). 
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Analysis: Calculated for C n H 15 NO: C.74.54; H,8.53; N,7:90. 
Found: C.74.45; H.8.42; N.7.83. 

l-(l-Hydroxyethyl)-5,6,7,8-tetrahydroisoqumoHne (1.77 g, 10 mmole) is dissolved in 30 ml 
5 dichloromethane in a 100 ml one neck round bottom flask under nitrogen. The solution is 
cooled to 0°C, is treated dropwise with thionyl chloride (1.1 mi, 15 mmole) in 5 ml 
dichloromethane, and is stirred 2 h at 0°C followed by 1 h at room temperature. The 
mixture is recooled to 0°C, is quenched with 50 ml saturated sodium bicarbonate, and the 
layers are separated. The aqueous layer is extracted with 3 X 25 ml dichloromethane and 
10 the combined organics are dried over potassium carbonate. The dried organics are 
concentrated in vacuo to a yellow oil. The crude material is chromatographed over 50 g 
silica gel (230-400 mesh), eluting with 10% acetone/hexane, while collecting 9 ml fractions. 
Fractions 10-24 are combined and concentrated to afford 1.96 g (100%) of l-(l-chloroethyl)- 
5,6,7,8-tetrahydroisoquinoline. 
15 H-NMR (CDC1 3 , TMS): 8 1.68-1.94 (m, 7), 2.68-3.01 (m, 4), 5.32 (q, J=6.5, 13 Hz, 

1), 6.93 (d, J=5 Hz, 1), 8.31 (d, J=5 Hz, 1) ppm. 

13 C-NMR (CDClg): 8 21.8; 22.6; 22.8; 24.6; 29.4; 54.3; 124.1; 130.4; 145.7; 147.2; 
157.1 ppm. _ 

TLC (silica gel-60, F-254): Rf = 0.65, 20% acetone/hexane. 
20 Infrared (t) max, liquid): 2932, 1586, 1435, 1042, 844, 654 cm" 1 . 

Mass Spectrum, [M/Z](relative intensity): [160K100). 
Analysis: Calculated for C n H 14 ClN: C.67.52; H,7.21; N,7.16. 
Found: C,67. 12; H,7. 16; N,6.99. 

25 4-Aniino-6-chloro-2-mercapto-pyrimidine mesylate salt (1.29 g, 5 mmole) is dissolved in 8 
ml dry dimethylformamide in a 50 ml one neck round bottom flask under nitrogen. The 
solution is treated with 60% sodium hydride (400 mg, 10 mmole) (exotherm) and the 
mixture is stirred 1 h. l-(l-Chloroethyl)-5,6,7,8-tetrahydroisoquinoline (978 mg, 5 mmole) 
in 2 X 2 ml dry dimethylformamide, is added to the reaction and the mixture is stirred 

30 overnight at room temperature. The reaction mixture is poured into 300 ml water and is 
extracted with 4 X 50 ml ethyl acetate. The combined organics are backwashed with 4 X 
50 ml 50% saturated sodium chloride. The organics are dried over potassium carbonate 
and are concentrated in vacuo to a yellow foam. The crude material is chromatographed 
over 100 g silica gel (230-400 mesh), eluting with 30% acetone/hexane while collecting 22 

35 ml fractions. Fractions 18-24 are combined and concentrated to afford a white foam. 
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Crystallization from diethyl ether provided 945 mg (59%) of 4-Amino-6-chloro-2-(l-(l- 
(5,6,7,8-tetrahydroisoqumolyl))ethyl)thio-pyrimidine as a white solid. 

H-NMR (dgDMSO): 8 1.67-1.85 (m, 7), 2.73-2.97 (m, 4), 5.24 (q, J=6.5, 13 Hz, 1), 
6.22 (s, 1), 7.01 (d, J=5 Hz, 1), 7.36 (bs, 1), 8.24 (d, J=5 Hz, 1) ppm. 
5 13 C-NMR (dgDMSO): 8 21.4; 21.5; 21.6; 22.5; 24.5; 41.2; 98.9; 123.3; 129.6; 145.5; 

146.6; 157.6; 158.6; 164.5; 171.0 ppm. 

TLC (silica gel-60, F-254): R f = 0.46, 50% acetone/hexane. 
Melting Point: 186-187°C. 
Ultraviolet (X max, Ethanol), nm(e): 229(23,600); 257(11,900); 265(10,800); 
10 273(9,690); 285(7,840). 

Infrared (v max, mineral oil): 3280, 3138, 2931, 1661, 1573, 1532, 1366, 1275, 
1113, 829 cm- 1 . 

- Mass Spectrum, [M/Z](relative intensity): [320](18), [2831(26), [160](100). 
Analysis: Calculated for C 15 H 17 C1N 4 S: C.56.15; H.5.34; N,17.46. 
15 Found: C,56.30; H,5.65; N,17.09. 

Example 236 4-Amino-5-bromo-6-chloro-2-(l-(l-(5,6,7,8- 
tetrahydroisoqumolyl))ethyl)thio-pyrimidine (Cpd# 236) 

l-[(4-Amino-6-chloro-pyrimidin-2-yl)]thio- 1-( l-(5,6 ,7 ,8-tetrahydroisoquinolyl)- 

20 ethane (400 mg, 1.25 mmole) is suspended in 6 ml methanol in a 25 ml one neck round 
bottom flask under nitrogen at 0°C. The suspension is treated slowly dropwise with 
bromine (74 ul, 1.44 mmole) and the reaction mixture is stirred 20 min at 0°C. The 
volatiles are removed in vacuo and the residue is partitioned between 4 X 25 ml 
dichloromethane and 1 X 25 ml saturated sodium carbonate. The organic layer is dried 

25 over potassium carbonate and is concentrated in vacuo to a pale yellow foam. The crude 
material is chromatographed over 25 g silica gel (230-400 mesh) eluting with 30% 
acetone/hexane while collecting 5 ml fractions. Fractions 17-24 are combined and 
concentrated to give 379 mg of a pale foam. Crystallization from hexane afforded 325 mg 
(65%) of 4-Amino-5-bromo-6-chloro-2-( l-( l-(5,6,7,8-tetrahydroisoquinolyl))ethyl)thio- 

30 pyrimidine as an off-white solid. 

H-NMR (dgDMSO): 8 1.72-1.91 (m, 7), 2.69-2.77 (m, 3), 3.04-3.14 (m, 1), 5.55 (q, 
J=6.5, 13 Hz, 1), 5.96 (bs, 2), 6.87 (d, J=5 Hz, 1), 8.27 (d, J=5 Hz, 1) ppm. 

13 C-NMR (dgDMSO): 8 20.8; 21.8; 22.8; 24.8; 29.5; 42.0; 96.4; 123.0; 129.9; 145.6; 
146.7; 158.0; 158.8; 160.8; 169.5 ppm. 

35 TLC (silica gel-60, F-254): R f = 0.53, 50% acetone/hexane. 
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Melting Point: 175-176°C. 

Ultraviolet (X. max, Ethanol), nm(e): 230(20,700); 265(15,600); 297(9,290). 
Infrared (v max, mineral oil): 3482, 3283, 2922, 1632, 1537, 1520, 1459, 1339, 
1274, 845 cm' 1 . 

5 Mass Spectrum, [M/Z](relative intensity): [398](13). 

Analysis: Calculated for C 15 H 16 ClBrN 4 S: C,45.07; H.4.03; N, 14.02. 
Found: C.45.03; H.4.10; N,19.94. 

Example 237 4-Ammo-6-cUoro-2-(l-(7-cUorofuro[2,3c]pyridine-5-yl)ethyl)thio- 
10 pyrimidine (Cpd# 237) 

2-Chloro-3-pyridinol (60 g, 0.46 mole) is dissolved in 700 ml water containing 
potassium carbonate (220 g, 1.6 mole) in a 21 one neck round bottom flask. The solution is 
treated with iodine (141 g, 0.56 mole) and the f eactionTis stirred 4 h at room temperature! 
The excess iodine is quenched with saturated sodium thiosulfate and the pH of the 
15 mixture is adjusted to 2 with 12 N hydrochloric acid. The mixture is extracted with 3 X 
250 ml ethyl acetate. The combined organics are dried over magnesium sulfate and are 
concentrated in vacuo to a yellow solid. The crude rsolid is rrecrystallized from 150 ml ethyl 
acetate and 700 ml heptane to give 69 g (58%) of 2-cMoro-3-hyd^xy-6-iodo-pyridine. The 
mother liquor is concentrated to a yellow solid which is recrystallized from 60 ml ethyl 
20 acetate and 370 ml heptane to provide 15.5 g (13%).. 

H-NMR (d 6 DMSO): 5 6.90 (d, J=8 Hz, 1); 7.43 (d, J=8 HZ, 1), 10.87 (bs, 1) ppm. 
13 C-NMR (d 6 DMSO): 8 100.7; 126.5; 134.5; 137.6; 150.2 ppm. 
Melting Point: 142-143°C. 

Infrared (u max, mineral oil): 3056, 2925, 1554, 1457, 1398, 
25 1289, 1226, 1086 cm" 1 . 

Mass Spectrum, [M/Z](relative intensity): [255K80). 
Analysis: Calculated for C 5 H 3 C1IN0: C,23.51; H.1.18; N.5.48. 
Found: C,23.44; H.1.22; N.5.39. 

30 A flame dried 500 ml three neck round bottom flask under nitrogen is charged with 100 
ml tetrahydrofuran and butyllithium (82 ml, 132 mmole). The solution is cooled to -78°C, 
is treated dropwise with 2-chloro-3-hydr6xy-6-iodo-pyridine (15.3 g, 60 mmole) in 100 ml 
dry tetrahydrofuran, and is stirred 1 h at -78°C. The mixture is treated dropwise with 
acetaldehyde (7.4 ml, 132 mmole) and is stirred lh at -78°C and then is allowed to slowly 

35 ramp to -40°C. The reaction is quenched with 100 ml water and the layers are separated. 
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The pH of the aqueous layer is adjusted to 3.5 with 10% hydrochloric acid and the mixture 
is extracted with 4 X 50 ml ethyl acetate. The combined organics are dried over 
potassium carbonate and are concentrated in vacuo to a crude white solid. The crude 
material is adsorbed onto 25 g silica gel (230-400 mesh) and this plug is chromatographed 
5 over 500 g silica gel (230-400 mesh), luting with 50% ethyl acetate/hexane, while 
collecting 50 ml fractions. Fractions 58-92 are combined and concentrated to give 4.75 g 
(46%) of 2-chloro-3-hydroxy-6-(l-hydroxyethyl)-pyridine 

H-NMR (d 6 DMSO): S 1.10 (d, J=6.5 Hz, 3), 4.40 (m, 1), 5.10 (d, J=4.5 Hz, 1), 7.12 
(s,2), 10.27 (s, Dpprn. 
10 13 C-NMR (d 6 DMSO): 8 24.0; 68.4; 119.6; 124.6; 136.2; 147.9; 156.0 ppm. 

TLC (silica gel-60, F-254): Rf = 0.26, 50% ethyl acetate/hexane. 

Melting Point: 89-92°C,d. 

Infrared (v max, mineral oil): 3334, 2925, 2569, 1558, 1090, 840, 761 cm -1 . 
Mass Spectrum, [M/Z](relative intensity): [173](12). 

15 

2-CUoro-3-hyclroxy-6-(l-hydroxyethyl)-pyridine (4.5 g, 23.6 mmole) is suspended in 70 ml 
water in a 200 ml one neck round bottom flaskr The suspension is treated successively 
with potassium carbonate (6.5 g, 47.2 mmole) and iodine (12.0 g, 47.2 mmole) and the 
reaction mixture is stirred 4 h at room temperature. The excess iodine is quenched with 

20 saturated sodium thiosulfate and the pH of the reaction mixture is adjusted to 3 with 10% 
hydrochloric acid. The solid is collected, washed with water, and is taken up in ethyl 
acetate. The organic layer is dried over magnesium sulfate and is concentrated in vacuo 
to a yellow solid. The solid is washed with chloroform and is dried to provide 4.4 g (62%) 
of 2 -chloro 3 -hy droxy-4 -iodo- 6-( l-hydroxyethyl)-pyridine. 

25 H-NMR (d 6 DMSO): 5 1.10 (d, J=6.5 Hz, 3), 4.38 (q, J=6.5, 13 Hz, 1), 5.22 (bs 1), 

7.59 (s, l), 10.2 (bs, 1) ppm. 

13 C-NMR (dgDMSO): 6 24.0; 68.1; 100.1; 129.6; 136.3; 148.1; 157.7 ppm 
TLC (silica gel-60, F-254): R f = 0.24, 50% ethyl acetate/hexane. 
Melting Point: 114-1 16°C,d. 

30 Infrared (v max, mineral oil): 3078, 2926, 1669, 1537, 1458, 1377, 1256, 1075, 

874 cm' 1 . 

Mass Spectrum, [M/Z](relative intensity): [299](16). 
Analysis: Calculated for C 7 H 7 C1IN0 2 : C.28.07; H.2.36; N.4.68. 
Found: C.27.96; H,2.28; N.4.55. 

35 



-87- 



WO 96/35678 




2-Chloro-3-hydroxy-4-iodo-6-(l^ydro^ethyl)-pyridine (6.2 g, 20.7 mmole) is dissolved in 
60 ml chloroform in a 250 ml one neck round bottom flask under nitrogen. The solution is 
diluted with 60 ml tri thylamine and is treated with trimethylsilyl acetylene (3.2 ml, 22.8 
mmole) followed by bis (triphenylphosphine) palladium dichloride (435 mg, 0.62 mmole) 
5 and cuprous iodide (59 mg, 0.31 mmole). The reaction is stirred 4 h at room temperature, 
the volatiles are removed in vacuo, and the residue is diluted with 50 ml water. The pH 
of the mixture is adjusted to 2.5 with 5% hydrochloric acid and the mixture is extracted 
with 4 X 50 ml ethyl acetate. The combined organics are dried over magnesium sulfate 
and are concentrated in vacuo to an amber oil. The crude material is chromatographed 

10 over 150 g silica gel (230-400 mesh), eluting with 30% ethyl acetate/hexane while 

collecting 22 ml fractions. Fractions 21-44 are combined and concentrated to afford 3.82 g 
(67%) of 2-(^oro-3-hydroxy-6-(l-hy6^oxyethylM-trimethylsilylethynyl-pyridine. 

H-NMR (CDC1 3 , TMS): 8 0.20 (s, 9), 1.39 (drJ=6.5 Hz, 3), 2.77 (bs, 1), 4.71 (q, 
J=6.5, 13 Hz, 1), 6.07 (bs, 1), 7.16 (s, 1) ppm. 

15 13 C-NMR (CDClg): 8 -2; 23.8; 68.8; 96.2; 107.0; 119.6; 121.3; 137.1; 147.6; 154.8 

ppm. 

TLC (silica gel-60, F-254): Rf = 0.49, 50% ethylacetate/hexane. — 

Melting Point: 97-98°C. 

Infrared (u max, mineral oil): 3155, 2924, 2162, 1598, 1461, 1323, 1253, 1198, 
20 1081, 959 cm -1 . 

Mass Spectrum, [M/Z](relative intensity): [269](14). 

Analysis: Calculated for C^HigClNOgSi: C.53.32; H.5.99; N.5.18 @ 0.18% water 

found. 

Found: C.52.85; H.5.99; N,5.02. 

25 

2-Chloro-3-hydroxy-6-(l-hydroxyethyl)-4-trmiethylsUylethynyl-pyridine (3.82 g, 14.2 
mmole) is dissolved in 125 ml tetrahydrofuran in a 200 ml one neck round bottom flask 
under nitrogen. The solution is cooled to 0°C, is treated with mercuric trifluoroacetate 
(8.2 g. 19.1 mmole), and is stirred 20 min at 0°C. The reaction is stirred 1 h at room 

30 temperature, is diluted with 75 ml saturated sodium chloride, and the mixture is stirred 
vigorously for 1 h. The pH of the mixture is adjusted to 8 with 2N sodium hydroxide and 
the layers are separated. The aqueous layer is extracted with 4 X 50 ml 10% 
methanol/dichloromethane, the combined organics are dried over magnesium sulfate and 
are concentrated in vacuo to a yellow foam. Crystallization from ether provided 5.69 g of 

35 crude intermediate mercuriochloride. The crude solid is dissolved in 77 ml ethanol in a 
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200 ml one neck round bottom flask under nitrogen at 50°C. The solution is treated with 
triethylsilane (4.9 ml, 30.6 mmole) and the reaction mixture is stirred 30 min at room 
temperature. The reaction is filtered through c lite and the filter cake is washed well 
with 1:1 methanol/dichloromethane. The filtrate is concentrated in vacuo to a yellow oil 
5 which is partitioned between 1 X 75 ml saturated sodium bicarbonate and 4 X 25 ml 
dichloromethane. The combined organics are dried over potassium carbonate and 
concentrated in vacuo to a yellow oil. The crude material is chromatographed over 125 g 
silica gel (230-400 mesh) eluting with 25% ethyl acetate/hexane while collecting 22 ml 
fractions. Fractions 18-33 are combined and concentrated to give 1.93 g (50%) of 7-chloro- 
10 5-(l-hydroxyethyl)-2-trimethylsayl-furo[2,3c]pyridine. 

H-NMR (CDC1 3 , TMS): 8 0.40 (s, 9), 1.53 (d, J=6.5 Hz, 3), 3.45 (bs, 1), 4.97 (q, 
J=6.5, 13 Hz, 1), 6.98 (s, 1), 7.46 (s, 1) ppm. 

13 C-NMR (CDGlg): 5 -1.6; 24.5; 69.5; 110.8; 115.8; 132.6; 137.3rl49:8; 156:6; 
170.1 ppm. 

15 TLC (silica gel-60, F-254): Rf = 0.29, 50% ethyl acetate/hexane. 

Infrared (v max, mineral oil): 3319, 2924, 1607, 1566, 1255, 1296, 1143, 1078, 

901 cm" 1 . 

Mass Spectrum, [M/Z](realtive intensity): [269](3). 

20 Preparation of 7-chloro-5-(l-hydroxyethyl)-furo[2,3c]pyridine. 

Method A: 

A solution of 2-chloro-3-hydroxy-6-(l-hyd^oxyethyl)-4-trimethylsilylethynyl- 
25 pyridine (2.16 g, 8 mmol) in 32 mL of 1:1 triethylamine/ethanol was treated with cuprous 
iodide (76 mg, 0.4 mmol) and the reaction was stirred for 2 h at 75°C. The mixture was 
diluted with 32 mL of methanol and treated with 16 mL of 2N sodium hydroxide. The 
mixture was stirred for 25 min at 75°C, cooled, and the volatiles were removed in vacuo. 
The residue was dissolve in 50 mL of methanol, treated with DARCO, and was refluxed 
30 for 20 min. The mixture was filtered through celite and the cake was washed well with 
methanol. The filtrate was concentrated in vacuo and the crude material was 
chromatographed over 150 g of silica gel (230-400 mesh), eluting with 35% ethyl 
acetate/hexanes to provide 1.33 g (82%) of 7-chloro-5-(l-hydroxyethyl)-furo[2,3c]pyridine. 

35 Method B: 
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7-Chloro-5-(l-hydro^ethyl)-2-trimethylsUyl-£uro[2,3c]pyridine (809 mg, 3.0 nimole) was 
dissolved in 18 ml absolute ethanol in a 100 ml one neck round bottom flask. The solution 
is treated with 2N sodium hydroxide (6 ml, 12 nimole) and the reaction mixture is stirred 
45 min at room temperature. The bulk of the ethanol is removed under reduced pressure 
5 and the residue is partitioned between 1 X 25 ml 50% saturated sodium chloride and 4 X 
25 ml dichloromethane. The combined organics are dried over potassium carbonate and 
are concentrated in vacuo to provide 542 mg (92%) of 7-chloro-5-(l-hydroxyethyD- 
furo[2,3c]pyridine. 

H-NMR (CDC1 3 , TMS): 5 1.54 (d, J=6.5 Hz, 3), 3.55 (bs, 1), 4.97 (q, J=6.5, 13 Hz, 
10 1), 6.84 (d, J=2 Hz, 1), 7.53 (s, 1), 7.81 (d, J=2 Hz, 1) ppm. 

13 C-NMR (CDClg): 5 24.4; 69.5; 107.2; 111.3; 132.8; 136.8; 146.8; 149.2; 157.3 

ppm. 

TLC (silica gel-60, F-254): Rf = 0.35, 50% ethyl acetate/hexane. 
Melting Point: 71-73°C. 
15 Infrared (v max, mineral oil): 3205, 2925, 1611, 1572, 1445, 1342, 1122, 1034, 

985 cm -1 

Mass Spectrum, [M/Z](relative intensity): Ei97](3): 

Analysis: Calculated for C 9 H 8 C1N0 2 : C.54.70; H.4.08; N.7.09. 
Found: C.54.46; H.4.01; N.7.04. 

20 

7-CMoro-5-(l-hydroxyethyl)-furo[2,3c]pyridine (510 mg, 2. 58 mmole) is dissolved in 5 ml 
dichloromethane in a 25 ml one neck round bottom flask under nitrogen. The solution is 
'cooled to 0°C, is treated with thionyl chloride (281 ul, 3.87 mmole) in 2 ml 
dichloromethane, and the reaction is stirred 30 min at 0°C followed by 1 h at room 

25 temperature. The reaction is quenched with 1 X 10 ml saturated sodium bicarbonate, the 
layers are separated and the aqueous layer is extracted with 3 X 10 ml dichloromethane. 
The combined organics are dried over potassium carbonate and are concentrated in vacuo 
to give 525 mg (94%) of 7-<^loro-5-(l-chloroethyl)-furo[2,3c]pyridine. 

H-NMR (CDClg, TMS): 8 1.91 (d, J=6.5 Hz, 3), 5.24 (q, J=6.5, 13 Hz, 1), 6.88 (d, 

30 J=2 Hz, 1), 7.70 (s, 1), 7.82 (d, J=2 Hz, 1) ppm. 

13 C-NMR (CDClg): 5 25.4; 58.4; 107.3; 113.2; 133.1; 136.7; 147.2; 149.3; 154.1 

ppm. 

TLC (silica gel-60, F-254): % = 0.65, 50% ethyl acetate/hexane. 
Infrared (v max, liquid): 2981, 1610, 1571, 1451, 1316, 1137, 1031, 866 cm' 1 . 
35 Mass Spectrum, [M/Z](relative intensity): [215](6). 
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Analysis: Calculated for C 9 H 7 C1 2 N0: C.50.03; H,3.27; N,6.48. 
Found: C.50.27; H.3.23; N.6.34. 

4-Amino-6-chloro-2-mercapto-pyrimidine mesylate salt (565 mg, 2.2 mmole) is dissolved in 
5 4 ml dry dimethylformamide in a 25 ml one neck round bottom flask under nitrogen. The 
solution is cooled to 0°C, is treated with 60% sodium hydride (175 mg, 4.38 mmole) and 
the mixture is stirred 1 h at room temperature. 7-CMoro-5-(l-<Moroethyl)-furo[2,3c]- 
pyridine (474 mg, 2.2 mmole) in 2 X 1 ml dry dimethylformamide, is added to the reaction 
and the mixture is stirred overnight at room temperature. The reaction mixture is diluted 
10 with 1 X 50 ml diethyl ether and the organic layer is washed with 4 X 25 ml 50% 
saturated sodium chloride. The organics are dried over potassium carbonate and are 
concentrated in vacuo to a yellow oil. The crude material is chromatographed over 30 g 
silica gel (230-400 mesh), eluting with 35% ethyl acetate/hexawwMle'collecting 9 ml 
fractions. Fractions 12-24 are combined and concentrated to afford a 484 mg of a pale 
15 foam. Crystallization from diethyl ether provided 457 mg (61%) of 4-Amino-6-chloro-2-(l- 
(7-chlorofuro[2,3c]pyridine-5-yl)ethyl)tMo-pyrimidine (Cpd# 237) as a white solid. 

- H-NMR (dgDMSO): 8 1.49 (d, J=6.5 Hz, 3), 4.89 (q, J=6.5, 13 Hz, 1), 5.97 (s, 1), 
6.92 (d, J=2 Hz, 1), 7.16 (bs, 2), 7.65 (s, 1), 8.12 (d, J=2 Hz, 1) ppm. 

13 C-NMR (d 6 DMSO): 8 21.5; 44.5; 99.0; 107.8; 115.0; 131.9; 137.0; 146.2; 151.2; 
20 154.6; 157.6; 164.5; 170.2 ppm. 

TLC (silica gel-60, F-254): Rf = 0.34, 50% ethyl acetate/hexane 
Melting Point: 156°C. 

Ultraviolet a max, Ethanol), nm(e): 212(36,800); 230(27,000); 249(18,000); 
285(12,000). 

25 Infrared (u max, mineral oil): 3471, 3152, 2926, 1649, 1537, 1441, 1365, 1286, 

1117, 864 cm -1 . 

Mass Spectrum, [M/Z](relative intensity): [340](41). 
Analysis: Calculated for C 13 H 10 C1 2 N 4 OS: C.45.76; H.2.95; N.16.42. 
Found: C.45.71; H,2.75; N,16.45. 

30 

Example 238 4-Amino-6-chloro-2-( l-(fiiro[2,3-c]pyridin-5-yl)ethyl)thio-pyrimidine 
(Cpd#238) 

7-Chloro-5-(l-hydroxyethyl)-furo[2,3c]p3rridine (1.1 g, 4.1 mmole) is dissolved in 10 
ml ethanol in a 50 ml one neck round bottom flask under nitrogen. The solution is 
35 treated with 20% palladium hydroxide on carbon (820 mg) followed by cyclohexene (4.05 
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ml, 40.8 mmole) and the reaction mixture is heated to reflux for 3.5 h. The reaction is 
filtered through celite and the filter cake is washed with 16 ml ethanol. The filtrate is 
diluted with 2N sodium hydroxide (8 ml, 16 mmole) and the reaction mixture is stirred 1 
h at room temperature. The ethanol is removed under reduced pressure and the residue 
5 is partitioned between 1 X 50 ml 50% saturated sodium chloride and 4 X 25 ml 
dichloromethane. The combined organics are dried over potassium carbonate and are 
concentrated in vacuo to a colorless oil. The crude material is chromatographed over 25 g 
silica gel (230-400 mesh), eluting with 70% ethyl acetate/hexane while collecting 9 ml 
fractions. Fractions 11024 are combined and concentrated to give 504 mg (76%) of 5-(l- 
10 hydroxye1ftyl)-furo[2,3c]pyridine. 

H-NMR (CDC1 3 , TMS): 8 1.55 (d, J=6.5 Hz, 3), 4.19 (bs, 1), 5.01 (q, J=6.5, 13 Hz, 
1), 6.78 (d, J=2 Hz, 1), 7.56 (s, 1), 7.76 (d, J=2 Hz, 1), 8.76 (s, 1) ppm. 

13 C-NMR(CDC1 3 ):8 24.7;.69.6; 106. l;Hlv8rl32:0; 135.0; 148.8; 151.4; 156.5 

ppm. 

15 TLC (silica gel-60, F-254): Rf = 0.18, 50% ethyl acetate/hexane. 

Infrared (v max, liquid): 3355, 2973, 1614, 1465, 1280, 1130, 1096, 1034, 880 
cm" 1 . — 
Mass Spectrum, [M/Z](relative intensity): [163](2). 

20 5-(l-Hydroxyethyl>mro[2,3c]pyridine (450 mg, 2.76 mmole) is dissolved in 6 ml 

dichloromethane in a 25 ml one neck round bottom flask under nitrogen. The solution is 
cooled to 0°C, is treated with thionyl chloride (300 ul, 4.14 mmole) in 2 ml 
dichloromethane, and the reaction is stirred 20 min at 0°C followed by 1 h at room 
temperature. The reaction is quenched with 1 X 10 ml saturated sodium bicarbonate, the 

25 layers are separated and the aqueous layer is extracted with 3 X 10 ml dichloromethane. 
The combined organics are dried over potassium carbonate and are concentrated in vacuo 
to give 478 mg (96%) of 5-(l-chloroethyl)-furo[2,3c]pyridine. 

H-NMR (CDCI3, TMS): 8 1.94 (d, J=6.5 Hz, 3), 5.30 (q, J=6.5, 13 Hz, 1), 6.81 (d, 
J=2 Hz, 1), 7.73 (s, 1), 7.78 (d, J=2 Hz, 1), 8.84 (s, 1) ppm. 

30 13 C-NMR (CDCI3): 8 25.4; 59.3; 106.3; 113.6; 133.0; 134.9; 148.8; 151.5; 153.8 

ppm. 

TLC (silica gel-60, F-254): Rf = 0.55, 50% ethyl acetate/hexane. 
Infrared (t) max, liquid): 2980, 1610, 1462, 1303, 1127, 1033, 760 cm' 1 . 
Mass Spectrum, [M/Z](relative intensity): [181](4). 
35 Analysis: Calculated for C 9 H 8 C1N0: C,59.32; H.4.46; N.7.69 @ 0.34% water found. 
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Found: C.59.05; H.4.39; N,7.58. 

4-Amino-6-chloro-2-mercapto-pyrimidine mesylate salt (602 mg, 2.3 mmole) is dissolved in 
4 ml dry dimethylformamide in a 25 ml one neck round bottom flask under nitrogen. The 
5 solution is cooled to 0°C, is treated with 60% sodium hydride (186 mg^ 4.66 mmole) and 
the mixture is stirred 1 h at room temperature. 5^(l-cWoroethyl)-furo[2,3c]pyridine (424 
mg, 2.3 mmole) in 2 X 1 ml dry dimethylformamide, is added to the reaction and the 
mixture is stirred overnight at room temperature. The reaction mixture is diluted with 1 
X 50 ml diethyl ether and the organic layer is washed with 4 X 25 ml 50% saturated 
10 sodium chloride. The organics are dried over potassium carbonate and are concentrated in 
vacuo to a yellow oil. The crude material is chromatographed over 30 g silica gel (230-400 
mesh), eluting with 50% ethyl acetate/hexane while collecting 9 ml fractions. Fractions 
14-24 are combined and concentrated to afford a~509 mg of a pale foam— Crystallization 
from diethyl ether provided 432 mg (60%) of 4-Aniino-6-cWoro-2-(l-(furo[2,3-c]pyridin-5- 
15 yl)ethyl)thio-pyrimidine (Cpd# 238) as a white solid. 

H-NMR (deDMSO): 8 1.66 (d, J=6.5 Hz, 3), 5.08 (q, J=6.5, 13 Hz, 1), 6.11 (s, 1), 
6.96 (d, J=2 Hz, 1), 7.29 (bs, 2), 7.74 (s, 1), 8.16 (d, J=2 Hz, 1), 8.84 (s, 1) ppmr 

i3 C-NMR (d 6 DMSO): 8 21.9; 44.9; 98.6; 106.3; 114.2; 132.9; 134.3; 149.8; 150.7; 
153.7; 157.4; 164.2; 170.4 ppm. 
20 TLC (silica gel-60, F-254): R f = 0.20, 50% ethyl acetate/hexane. 

Melting Point: 187-188°C. Ultraviolet (k max, Ethanol), nm(e): 231(26,000); 
248(18,900); 281(10,200); 287(10,300); 296(6,340). 

Infrared (v max, mineral oil): 3453, 2925, 1640, 1567, 1532, 1467, 1370, 1284, 821 

cm" 1 . 

25 Mass Spectrum, [M/Z](relative intensity): [306](8). 

Analysis: Calculated for C 13 H n ClN 4 OS: C.50.90; H,3.61; N.18.26. 
Found: C,50.82; H.3.66; N.18.28. 

Example 239 4-Ammo-6-trifluoromethyl-2-(l-(furo[2,3-c]pyridin-5-yl)ethyl)thio- 
30 pyrimidine (Cpd# 239) 

The title compound is prepared according to the procedure described for 4-amino- 
6-(±doro-2-(l-(furo[2,3c]pyridine-7-yl)ethyl)thio-pyrimidine except that the alkylation of 7- 
(l-chloroethyl)-furo[2,3c]pyridine is preformed with 4-amino-6-trifluoromethyl-2-mercapto- 
pyrimidine (Example 238). Melting Pt 180-181.5°C. 
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Example 242 4-Ammo-6-chloro-2-(l-(2-methyl^ 
pyrimidine (Cpd #242) 

2-CUoro-3-hydroxy^4odo-6-(l-hydroxyethyl)-pyridine (3.60 g, 12 mmol) and 
5 propargyl trimethylsilane (2.5 mL, 16.8 mmol) arecombined with cuprous oxide (930 mg, 
6.5 mmol) in 20 mL of pyridine in a screw cap pressure tube. The reactioni as heated to 
110°C for 9 h, cooled to room temperature, and the volatiles are removed in vacuo. The 
residue is diluted with 50 mL of ethyl acetate, filtered through celite, and the filtrate is 
concentrated in vacuo. The crude material is chromatographed over 125 g of silica gel 
10 (230-400 mesh), eluting with 25% ethyl acetate/hexanes to give 1.21 g (48%) of 7-chloro-5- 
(l-hydroxyethyl)-2-methyl-furo[2,3c]pyridine (Melting point 77-79°C). 

A solution of 7-cMoro-5-(l-hyd^xyethyl)-2-methyl^furo[2,3c]pyridine (269 mg, 1.27 mmol) 
in 4 mL of ethanol is treated successively with 269 mg of 20% palladium on carbon and 

15 cyclohexadiene (1.2 mL, 12.7 mmol). The reaction is warmed to 85 °C for 45 min, filtered 
through celite and the cake is washed well with methanol. The filtrate is concentrated in 
vacuo to an oil which is partitioned between 25 mL of saturated sodium bicarbonate and 4 
x 15 mL of ethyl acetate. The organics are dried over potassium carbonate and 
concetrated in vacuo to afford 198 mg (88%) of 5-(l-hydroxyethyl)-2-methyl- 

20 furo[2,3c]pyridine. 

A solution of 5-(l-hydroxyethyl)-2-methyl-furo[2,3c]pyridine (207 mg, 1.17 mmol) in 5 mL 
of methylene chloride at 0 °C is treated with thionyl chloride (0.127 mL, 1.75 mmol) and 
the reaction is stirred at room temperature for 1.5 h. The mixture is quenched with 10 
25 mL of saturated sodium bicarbonate. The aqueous layer is extracted with 3 x 10 mL of 
methylene chloride and the combined organics are dried over potassium carbonate. The 
organics are concentrated in vacuo to provide 215 mg (94%) of 5-(l-chloroethyl)-2-methyl- 
furo[2,3c]pyridine. 

30 A solution of 4-anuno-6-chloro-2-mercapto-pyrimidine mesylate salt (283 mg, 1.1 mmol) in 
2 mL of N,N-dimethylformamide at 0°C is treated with 97 mg (60% in oil, 2.4 mmol) of 
sodium hydride and warmed to room temperature for 1 h. A solution of 5-(l-chloroethyl)- 
2-methyl-furo[2,3c]pyridine (211 mg, 1.1 mmol) in 2 x 1 mL of N,N-dimethylformamide is 
added to the mixture and the reaction was stirred for 3 days. The reaction is diluted with 

35 25 mL of ethyl acetate, is washed with 3 x 25 mL of 50% saturated sodium chloride and 
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dried over potassium carbonate. The organics are concetrated in vacuo and the crude 
material was chromatographed over 20 g of silica gel (230-400 mesh), eluting with 60% 
ethyl acetate/hexanes to afford 220 g of material which was crystallized from ether to 
provide 180 mg (52%) of Cpd #242 (Melting Pt. 161-163°C). 

5 

Following the general procedure of Example 242 and including non-critical changes, but 
utilizing intermediates from this preparation and/or the appropriate pyrimidine precursor, 
the following compounds are synthesized: 

10 Example 240/Cpd #240 4-Amino-6-chloro-2-(l-(7-chloro-2-methylfuro[2,3c]pyridine-5- 
yl)ethyl)thic-pyrimidine, Melting Pt. 174-175°C. 

7-Chloro^5-(l=hy6^oxyethyl)-2-methyl-furo[2,3c]pyridine r(634"mgr3.0"mmoie)~w^ _ dissolved 
in 5 ml of dichloromethane in a 10 ml one neck round bottom flask under nitrogen. The 

15 solution was cooled to 0°C, was treated with thionyl chloride (327ul, 4.5 mmole), and the 
reaction was stirred for 30 min at 0°C followed by 1 h at room temperature. The reaction 
was added to 25 ml of saturated sodium bicarbonate, was diluted with 15 ml of 
dichloromethane, and the mixture was stirred vigorously. The aqueous layer was washed 
with 3 x 10 ml of dichloromethane, and the combined organics were dried over potassium 

20 carbonate. The dried organics were concentrated in vacuo to give 640 mg (93%) of 7- 
chlon>-5-(l-chloroethyl)-2-methyI-furo[2,3c]pyridine as a yellow solid (Melting Point: 48- 
50°C). 

4-Amino-6-chloro-2-mercaptopyiimidine mesylate salt (442 mg, 1.7 mmole) was suspended 
25 in 4 ml of dry dimethylformamide in a 10 ml one neck round bottom flask under nitrogen. 
The suspension was cooled to 0°C, was treated with sodium hydride (137 mg, 3.44 mmole), 
and the mixture was stirred for 1 h at room temperature. 7-Chloro-5-(l-chloroethyl)-2- 
methyl-furo[2,3c]pyridine (395 mg, 1.7 mmole), in 1 x 2 ml of dry dimethylformamide, was 
added dropwise to the reaction and the mixture was stirred for 60 h. The reaction 
30 mixture was diluted with 50 ml of ethyl acetate, was washed with 4 x 25 ml of 50% 
saturated sodium chloride, and the organics were dried over anhydrous potassium 
carbonate. The dried organics were concentrated in vacuo to an amber oil. The crude 
material was chromatographed over 20 g of silica gel (230-400 mesh), eluting with 30% 
ethyl acetate/hexane while collecting 9 ml fractions. Fractions 17-30 were combined and 
35 concentrated to give 410 mg of an off-white solid which was washed with 20 ml 1:1 
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hexane/diethyl ther to afford 385 mg (64%) of 4-amino-6-chloro-2-(l-(7-chloro-2-methyl- 
fim)[2,3c]pyridin-5-yl)ethyltMo)-pyrimidine Cpd 240 (Melting Point: 174-175°C). 

Example 241/Cpd #241 4-Anuno-6-trifluoromethyl-2-(l-(7-chloro-2- 
5 methyu\iro[2,3c]pyridine-5-yl)et^ Melting Pt. 160-161°C. 

4-Amino-2-mercapto-6-trifluoromethyl-pyrimidine mesylate salt (740 mg, 2.5 mmole) was 
suspended in 8 ml of dry dimethylformamide in a 25 ml one neck round bottom flask 
under nitrogen. The suspension was cooled to 0°C, was-treated with sodium hydride (220 

10 mg, 5.5 mmole), and the mixture was stirred for 1 h at room temperature. 7-Chloro-5-(l- 
cUoroethyl)-2-metiiyl-furo[2,3c]pyridine (585 mg, 2.5 mmole), in 2 x 2 ml of dry 
dimethylformamide, was added dropwise to the reaction and the mixture was stirred 18 h. 
The reaction mixture was diluted with 60 ml of-ethyl-acetater was washed with 4 x 25 ml 
of 50% saturated sodium chloride, and the organics were dried over anhydrous potassium 

15 carbonate. The dried organics were concentrated in vacuo to a yellow oil. The crude 
material was chromatographed over 50 g of silica gel (230-400 mesh), eluting with 25% 
ethyl acetate/hexane while collecting 9 ml fractions—Fractions 19-39 were combined and 
concentrated to give 410 mg of an off-white solid which was washed with 20 ml 1:1 
hexane/diethyl ether to afford 385 mg (63%) of 4-amino-2-(l-(7-chloro-2-methyl- 

20 furo[2,3c]pyrid^-5-yl)ethylthio)-6-trifluoromethyl-pyrimidine (Cpd 241) as a white solid 
(Melting Point: 160-161°C). 

Example 243/Cpd #243 4-Anuno-6-trifluoromethyl-2-(l-(2-methylfuro[2,3c]pyridine-5- 
yl)ethyl)thio-pyrimidine, Melting Pt. 180-18 1°C. 

25 

4-Ammb-2-mercapto-6-trifluoromethyl-pyrimidine mesylate salt (616 mg, 2.1 mmole) was 
suspended in 8 ml of dry dimethylformamide in a 50 ml one neck round bottom flask 
under nitrogen. The suspension was cooled to 0°C, was treated with sodium hydride (176 
mg, 4.4 mmole), and the mixture was stirred for 1 h at room temperature. 5-(l- 

30 Chloroethyl)-2-methyl-furo[2,3c]pyridine (413 mg, 2.1 mmole), in 2 x 2 ml of dry 

dimethylformamide, was added dropwise to the reaction and the mixture was stirred 18 h. 
The reaction mixture was diluted with 50 ml of ethyl acetate, was washed with 4 x 25 ml 
of 50% saturated sodium chloride, and the organics were dried over anhydrous potassium 
carbonate. The dried organics were concentrated in vacuo to a yellow oil. The crude 

35 material was chromatographed over 30 g of silica gel (230-400 mesh), eluting with 30% 



-96- 



WO 96/35678 



PCT/US96/06119 



ethyl acetate/hexane while collecting 9 ml fractions. Fractions 24-48 were combined and 
concentrated to give 562 mg of an off-white solid which was washed with diethyl ether to 
afford 478 mg (67%) of 4-ammo-2-(l-(2-methyl-furo[2,3c]pyridin-5-yl)ethylthio)-6- 
trifluoromethyl-pyrimidine (Cpd 243) (Melting Point: 180-181°C). 

5 

Example 244 4-Amino-6-chloro-2-( l-(6-chloro-5-methoxy-4-vinyl-2-pyridyl)ethyl)thio- 
pyrimidine (Cpd #244) 

A solution of 2-<Moro-3-hydroxy-4-iodo-6-(l-hydroxyethyl)-pyridine (3.6 g, 12 
10 mmol) in 36 mL of N,N-dimethylformamide is treated with bis(triphenylphosphine)- 
palladium dichloride (632 mg, 0.9 mmol) and tetravinyltin (2.7 mL, 15 mmol) and heated 
at 50°C for 24 h and at room temperature for 40 h. The mixture is poured into 300 mL of 
ethyl acetate,- filtered through a celite pad and the-filtrate-is washedwitlrtrx-SO mL of 
saturated sodium chloride. The organics are concentrated in vacuo and the crude material 
15 is chromatographed over 150 g of silica gel (230-400 mesh), eluting with 25% ethyl 
acetate/hexanes to provide 1.68 g (70%) of 2-chloro-3-hydroxy-4-vinyl-6-(l-hydroxyethyl> 
pyridine. - 

A solution of 2-chloro-3-hydroxy-4-vinyl-6-(l-hydroxyethyl)-pyridine (1.46 g, 7.31 mmol) in 
20 12 mL of N,N-dimethylformamide is treated with sodium hydride (292 mg, 60% in oil, 7.31 
mmol) and stirred at room temperature for 1 h. The mixture is treated with methyl iodide 
(0.5 mL, 8.04 mmol) and stirred for 2 h. The reaction is diluted with 125 mL of ethyl 
acetate and washed with 4 x 50 mL of saturated sodium chloride. The organics are dried 
over potassium carbonate and concentrated in vacuo. The crude material is 
25 chromatographed over 150 g of silica gel (230-400 mesh), eluting with 25% ethyl 
acetate/hexanes to give 1.09 g (78%) of 2-chloro-3-methoxy-4-vinyl-6-(l-hydroxyethyl)- 
pyridine. 

A solution of 2-chloro-3-methoxy-4-vinyl-6-(l-hydroxyethyl)-pyridine (446 mg, 2.09 mmol) 
30 in 10 mL of methylene chloride at 0°C is treated with thionyl chloride (0.227 mL, 3.13 
mmol) and stirred at room temperature for 1 h. The reaction is quenched with 15 mL of 
saturated sodium bicarbonate. The aqueous layer is extracted with 3 x 10 mL of 
methylene chloride. The combined organics are dried over potassium carbonate and 
concentrated in vacuo to provide 447 mg (92%) of 2-chloro-3-methoxy-4-vinyl-6-(l- 
35 chloroethyD-pyridine. 
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A solution of 4-amino-6-chloro-2-mercapto-pyrimidine mesylate salt (433 mg, 1.68 mmol) 
in 4 mL of N,N-dimethylformamide at 0°C is treated with 141 mg (60% in oil, 3.53 mmol) 
of sodium hydride and warmed to room temperature for 1 h. A solution of 2-chloro-3- 
methoxy-4-vinyl-6-(l-chloro thyl)-pyridine (390 mg, 1.68 mmol) in 2 x 1 mL of N,N- 
5 dimethylformamide is added to the mixture and the reaction is stirred for 20 h. The 
reaction is diluted with 50 mL of ethyl acetate, is washed with 4 x 25 mL of 50% 
saturated sodium chloride and dried over potassium carbonate. The organics are 
concentrated in vacuo and the crude material is chromatographed over 20 g of silica gel 
(230-400 mesh), eluting with 25% ethyl acetate/hexanes to afford 122 mg (20%) of Cpd 
10 #244 (Melting Pt. 157-158 °C). 



Example 245 4-Ammo-6-chloi^2-(l-(4-ethyl-5-methoxy-2-pyridyl)ethyl)thio-pyrmudine 
(Cpd #245) 

15 A solution of 2-chloro-3-methoxy-4-vinyl-6-(l-hydroxyethyl)-pyridine (485 mg, 2.27 

mmol) in 10 mL of ethanol is treated with 485 mg of 20% palladium on carbon and 1,4- 
cyclohexadiene (2.0 mL, 21 mmol) and the reaction is refluxed for 4 h. The catalyst is 
removed by filtration through celite and the filter pad washed well with methanol. The 
nitrate is concentrated in vacuo and the residue is partitioned between 25 mL of saturated 

20 sodium bicarbonate and 4 x 25 mL of ethyl acetate. The combined organics are dried over 
potassium carbonate and concentrated in vacuo. The crude material is chromatographed 
over 20 g of silica gel (230-400 mesh), eluting with 100 mL of 50% ethyl acetate/hexanes 
followed by 80% ethyl acetate/hexanes to afford 256 mg (63%) of 3-methoxy-4-ethyl-6-(l- 
hydroxyethyl)-pyridine. 

25 

A solution of 3-methoxy-4-ethyl-6-(l-hyd^oxyethyl)-pyridine (236 mg, 1.3 mmol) in 5 mL of 
methylene chloride at 0°C is treated with thionyl chloride (0.141 mL, 1.95 mmol) and 
stirred at room temperature for 1 h. The reaction is quenched with 12 mL of saturated 
sodium bicarbonate. The aqueous layer is extracted with 3 x 10 mL of methylene chloride. 
30 The combined organics are dried over potassium carbonate and concentrated in vacuo to 
provide 249 mg (96%) of 3-methoxy-4-ethyl-6-(l-chloroethyl)-pyridine. 

A solution of 4-amino-6-chloro-2-mercapto-pyrimidine mesylate salt (290 mg, 1.1 mmol) in 
2 mL of N,N-dimethylformamide at 0°C is treated with 92 mg (60% in oil, 2.3 mmol) of 
35 sodium hydride and warmed to room temperature for 1 h. A solution of 3-methoxy-4- 
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ethyl-6-(l-chloroethyl)-pyridine (225 mg, 1.1 mmol) in 2 x 1 mL of N,N-dimethylformamide 
is added dropwise to the mixture and the reaction was stirred for 18. h. The reaction is 
diluted with 50 mL of ethyl acetate, was washed with 4 x 25 mL of 50% saturated sodium 
chloride and dried over potassium carbonate. The organics are concetrated in vacuo and 
5 the crude material is chromatographed over 20 g of silica gel (230-400 mesh), eluting with 
50% ethyl acetate/hexanes to afford 256 mg of an oil which upon crystallization from ether 
gave 188 mg (53%) of Cpd #245 (Melting Pt. 136-137 °C). 

Example 246 4-Ammo-6^chloro-2-(l-(3-methylfuro[2 > 3c]pvridine-5-yl)eihyl)thio- 
10 pyrimidine (Cpd #246) 

A solution of 2-chloro-3-hydroxy-4-iodo-6-(l-hydroxyethyl)-pyridine (3.6 g, 12 mmol) in 
24 mL-of-N^-dimethylfon mmol) of 

sodium hydride and stirred at room temperature for 1 h. The reaction is treated with 1.14 

15 g (13.2 mmol) of allyl bromide and stirred for 2 h. The mixture is poured into 125 mL of 
ethyl acetate and washed with 4 x 50 mL of saturated sodium chloride, 2 x 25 mL of 50% 
saturated sodium carbonate and dried over potassium carbonate. The dried organics are 
concentrated in vacuo, diluted with 20 mL of hexanes, and chilled to -15 °C . The solid is 
filtered to provide 3.61 g (89%) of 2-chloro-3-(l-propen-3-yl)-4-iodo-6-(l-hydroxyethyl)- 

20 pyridine. 

Method A: 

A solution of 2-chloro-3-(l-propen-3-yl)-4-iodo-6-(l-hydroxyethyl)-pyridine (3.50 g (10.3 
mmol) in 30 mL of N,N-dimethylformamide is treated successively with sodium formate 

25 (872 mg, 12.8 mmol), sodium carbonate (3.28 g, 30.9 mmol), tetrabutylammonium chloride 
(3.91 g, 14.1 mmol) and palladium acetate (130 mg, 0.6 mmol). The reaction is warmed to 
50 °C for 2 h, was cooled to room temperature, and is diluted with 150 mL of ethyl 
acetate. The organics are washed with 4 x 50 mL of 50% saturated sodium chloride, dried 
over potassium carbonate, and concentrated in vacuo. The crude material is dissolved in 

30 50 mL of methanol, treated with DARCO, and refluxed for 20 min. The mixture is filtered 
through celite and concentrated in vacuo. The crude material is chromatographed over 50 
g of silica gel (230-400 mesh), eluting with 25% ethyl acetate/hexanes to afford 631 mg 
(29%) of 7-<^orc>-5-(l-hydroxyethyl)-3-methyl-n^o[2,3c]pyndine (Melting point 67-68 °C). 

35 A solution of 7-(^lorc-5-(l-hyd^oxyethyl)-3-methyl-furo[2,3c]pyridine (550 mg, 2.6 mmol) in 



-99- 



WO 96/35678 



PCTAJS96/06119 



12 mL of ethanol is treated with 20% palladium hydroxide of carbon (550 mg) and 
cyclohexadiene (2.6 mL, 28 mmol) and the reactionias heated to reflux for 2 h. The 
mixture is cooled, filtered through celite, and the filter pad is washed well with methanol. 
The filtrate is concentrated in vacuo and the residue partioned between 25 mL of 
5 saturated sodium bicarbonate and 4 x 20 mL of methylene chloride. The combined 
organics ware dried over potassium carbonate and concentrated in vacuo to give 422 mg 
(92%) of 5-(l-hydroxyethyl)-3-methyl-furo[2,3c]pyridine (Melting point 56-58 °C). 

Method B: 

10 Part 1: 3-(l-propen-3-yl)-2-cMoro-6<l-hydroxyethyl)-4-iodo-pvridine (40 g, 117.8 mmole) 
was combined with N^-azo-bis(isobutyryl)nitrile (1.94 g, 11.8 mmole) in 260 ml benzene 
in a flame dried 500 ml one neck round bottom flask under nitrogen. The solution was 
warmed to reflux and was treated rapidly dropwise with tributyltin hydride (34.2 ml, 
127.2 mmole) in 60 ml dry benzene. The reaction was stirred for 1 h at reflux, was cooled, 

15 and the benzene was removed in vacuo. The residue was chromatographed over 750 g 
silica gel (230-400 mesh), eluting with 2 1 10% ethyl acetate/hexane, 2 1 20% ethyl 
acetate/hexane, followed by 3 1 35% ethyl acetate/hexanerand after a 2 1 forerun - collecting 
50 ml fractions. Fractions 54-102 were combined and concentrated to afford 22.2 g (88%) 
of 7-<^oro-2,3-b!my(irc^5-(l-hydroxyethyl)-3-methyl-furot2,3c]-pyridine as a pale yellow oil. 

20 *H NMR (CDC1 3 , TMS): 8 1.37 (d, J=7 Hz, 3), 1.48 (d, J=6.5 Hz, 3), 2.91 (bs, 1), 3.65 (bs, 
1), 4.24 (t, J=8.8 Hz, 1), 4.83 (m, 2), 7.12 (m, 1) ppm. 

Part 1 (Preferred Alternate): " " 

A solution of 2-chloro-3-(l-propen-3-yl)-4-iodo-6-(l-hydroxyethyl)-pyridine (1.06 g, 3.14 

25 mmol) in THF (5 mL) is treated with 50 % hypophosphorous acid (2.13 g, 15.73 mmol), 
triethylamine (1.75 g, 17.33 mmol), and 2,2'-azobis(2-methylpropino-nitrile) (ADBN; 192 
mg, 1.23 mmol). The solution is stirred at reflux for 2 hours. The solution is allowed to 
cool and concentrated in vacuo. Sat'd NaHC0 3 is added, and the mixture is extracted 3x 
EtOAc. The organics are dried over MgS0 4 , and concentrated in vacuo. The crude light 

30 yellow oil is chromatographed (Si0 2 , hexane / ethyl acetate, 2:1) to yield 650 mg (97%) of 
7-chloro-2,3-dihydro-5-( l-hydroxyethyl)-3-methyl-furo[2,3-c]pyridine, mp 67-68°C. 

Part 2: 7-Chloro-2,3-dihydro-5-(l-hyd^oxyethyl)-3-methyl-furo[2,3c]-pyridine 
(26 g, 122 mmole) was dissolved in 200 ml methanol in a 500 ml one neck round bottom 
35 flask, was treated with 5.5 g DARCO, and was refluxed for 20 min. The mixture was 
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filtered through celite and the filter cake was washed with methanol. The filtrate was 
concentrated in vacuo to give 25 g of a pale oil. The oil was dissolved in 160 ml absolute 
ethanol, was treated with 5.5 g 20% palladium hydroxide on carbon, and was diluted with 
60 ml (120 mmole) of 2N aqueous sodium hydroxide. The mixture was hydrogenated at 22 
5 PSI for 20 h. The catalyst was removed by filtration and the filter cake was washed with 
fresh absolute ethanol. The filtrate was concentrated in vacuo to a pasty residue and was 
partitioned between 1 x 200 ml 50% saturated sodium bicarbonate and 4 x 100 ml 
dichloromethane. The organics were dried over potassium carbonate and were 
concentrated in vacuo to provide 20.1 g (93%) of 2,3-dihydro-5-(l-hydroxyethyl)-3-methyl- 
10 furo[2,3c]-pyridine as a pale yellow oil. % NMR (CDClg, TMS): 8 1.36 (m, 3), 1.48 (m, 3), 
3.56 (m, 1), 4.05 (bs, 1), 4.13 (m, 1), 4.86 (t, J=9 Hz, 1), 4.87 (q, J=6.4, 12.9 Hz, 1), 7.15 (s, 
1), 8.03 (s, 1) ppm. 



2,3-Dmydrc-5-(l-hydroxyethyl)-3-methyl-furo[2,3c]-pyrid*ine (20.1 g, 112 mmole) was 
15 dissolved in 112 ml pyridine in a 200 ml one neck round bottom flask under nitrogen. The 
solution was treated with acetic anhydride (31.2 ml, 336 mmole) and was stirred overnight 
at roomT^mperature. The pyridine was removed invacuo and tHe^esidue was taken up" 
in 200 ml ethyl acetate. The solution was stirred vigorously for one hour with 200 ml 
saturated sodium bicarbonate containing 35 g solid sodium bicarbonate. The layers were 
20 separated and the organic layer was extracted with 4 x 100 ml 50% saturated sodium 
chloride. The organics were dried over anhydrous magnesium sulfate and were 
concentrated in vacuo to give 24.8 g (quant) of 5-(l-acetoxyethyl)-2,3-dihydro-3-methyl- 
furo[2,3c]pyridine as a pale oil. *H NMR (CDClg, TMS): 8 1.36 (m, 3), 1.58 (m, 3), 2.11 
(m, 3), 3.57 (m, 1), 4.14 (t, J=8.4 Hz, 1), 4.75 (t, J=8.4 Hz, 1), 5.89 (q, J=6.5 , 13 Hz, 1), 
25 7.18 (m, 1), 8.12 (s, 1) ppm. 

5-(l-Acetoxyethyl)-2,3-dihydro-3-methyl-furo[2,3c]pyridine (24.3 g, 110 mmole) was 
combined with 2,3,5,6-tetrachlorobenzoquinone (29.6 g, 120.4 mmole) in 500 ml dioxane in 
a 1000 ml one neck round bottom flask under nitrogen. The reaction was warmed to a 

30 gentle reflux for 24 h, was cooled to room temperature, was filtered and the filter cake 
was washed well with ethyl acetate. The filtrate was concentrated in vacuo to a reddish 
brown slurry which was diluted with 100 ml dioxane, was filtered, and the filter cake was 
washed with diethyl ether. The filtrate was concentrated to a brown oil, was diluted with 
500 ml methanol followed by 185 ml (370 mmole) of 2N sodium hydroxide, and the 

35 reaction was stirred 1 h at room temperature. The methanol was removed in vacuo, the 
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aqueous residue was diluted with 300 ml water, and the -mixture was extracted with 4 x 
100 ml dichloromethane. The combined organics were backwashed with 2 x 100 ml IN 
sodium hydroxide, were dried over potassium carbonate, and were concentrated in vacuo 
to a greenish oil. The oil was dissolved in 200 ml methanol and was refluxed with 
5 DARCO for 20 min. The mixture was filtered through celite, the filter cake was washed 
well with methanol, and the filtrate was concentrated in vacuo to provide 18.4 g (94%) of 
5^1-hyo!roxyefhyl)-3-methyl-£uro[2,3c]pyridine (Melting Point: 56-58°C). 

A solution of 5^1-hy(iroxyethyl)-3-methyl-furo[2,3c]pvridine (436 mg, 2.46 mmol) in 10 mL 
10 of methylene chloride at 0 °C is treated with thionyl chloride (0.268 mL, 3.69 mmol) and 
the reaction is stirred at room temperature for 1.5 h. The mixture is quenched with 15 
mL of saturated sodium bicarbonate. The aqueous layer is extracted with 3 x 10 mL of 
methylene chloride and the combined orgamcs-are-dried-over potassium carbonate-The 
organics are concentrated in vacuo to provide 467 mg (97%) of 5-(l-chloroethyl)-3-methyl- 
15 furo[2,3c]pyridine. 

A solution of 4-ammo-6-(±loro-2-mercapto-pyrimidine-mesylate salt (589 mg, 2728-mmol)- 
in 6 mL of N^-dimethylformamide at 0°C is treated with 192 mg (60% in oil, 4.8 mmol) of 
sodium hydride and warmed to room temperature for 1 h. A solution of 5-(l-chloroethyl)- 

20 3-methyl-furo[2,3c]pyridine (447 mg, 2.28 mmol) in 2 x 2 mL of N,N-dimethylformamide is 
added to the mixture and the reaction was stirred for 18 h. The reaction is diluted with 
70 mL of ethyl acetate, was washed with 4 x 50 mL of 50% saturated sodium chloride and 
dried over potassium carbonate. The organics are concetrated in vacuo and the crude 
material is chromatographed over 25 g of silica gel (230-400 mesh), eluting with 40% ethyl 

25 acetate/hexanes to afford 460 mg of material which is washed with ether to provide 369 
mg (50%) of Cpd #246 (Melting Pt. 184-185°C). 

Example 247 4-Amino-6-chloro-2-( l-(2,3-dihydrofurot2,3c]pyridine-5-yl)ethyl)thio- 
pyrimidine (Cpd #247) 

30 

5-(l-Hydroxyethyl)-furo[2,3c]pyridine (489 mg, 3.0 mmol) is dissolved in a small 
PARR shaker bottle which had been pretreated with 0.239 mL (3.6 mmol) of acetyl 
chloride. The solution is treated with 210 mg of 20% palladium hydroxide on carbon 
catalyst and the reaction is shaken under 20 psi (to 14 psi) of hydrogen for 2 h. The 
35 catalyst is removed by filtration through celite and the filter pad washed well with 
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methanol. The filtrate is concentrated and partitioned wetween 20 mL of saturated 
sodium bicarbonate and 4 x 10 mL of methylene chloride. The combined organics are 
dried over potassium carbonate and concetrated. The crude material is chromatographed 
over 20 g of silica gel (230-400 mesh), eluting with 4:2:1 chloroform/ethyl acetate/acetone 
5 to afford 495 mg (99%) of 5<l-hyo^xyethyl)-(2 > 3-dmydro)furo[23c]pyridine. 

A solution of 5-(l-hydroxyethyl)-(2,3-dmydro)furo[2,3c]pyridine (495 mg, 3.0 mmol) 10 mL 
of methylene chloride at 0°C is treated with thionyl chloride and stirred at room 
temperature for 2 h. The reaction is quenched with 10 mL of saturated sodium 
10 bicarbonate and partition between 10 mL of saturated sodium bicarbonate and 4 x 10 mL 
of methylene chloride. The combined organics are concentrated in vacuo to give 495 mg 
(89%) of 5-(l-chloroethylK2,3-dihydro)furo[2,3c]pyridine. 

A solution of 4-amincH5^hloro-2-mercapto-pyriniidine mesylate salt (783 mg, 3.0 mmol) in 
15 8 mL of N,N-dimethylformamide at 0°C is treated with 243 mg (60% in oil, 6.1 mmol) of 
sodium hydride and warmed to room temperature for 1 h. A solution of 5-(l-chloroethyl)- 
(2,3-<imyd^o)furo[2,3c]pyridine (495 mg, 2.7 mmol) in 2 x 2 mL of N,N-dimethylformamide 
is added dropwise to the mixture and the reaction is stirred overnight. The mixture is 
diluted with 60 mL of ethyl acetate, was washed with 4 x 25 mL of 50% saturated sodium 
20 chloride and dried over potassium carbonate. The organics are concetrated in vacuo and 
the crude material was chromatographed over 50 g of silica gel (230-400 mesh), eluting 
with 35% ethyl acetate/hexanes to afford 600 mg (66%) of Cpd #247. Melting Pt. 155- 
156°C. 

25 Example 248 4-Amino-6-chloro-2-(l-(3,3-dime1^yl-2,3-dmydrofuro[2,3c]pyridine-5- 
yl)ethyl)thio-pyrimidine (Cpd #248) 

A solution of 2-chloro-3-hydroxy-4-iodo-6-(l-hyd>oxyethyl)-pyridine (4.49 g, 15 
mmol) in 25 mL of N,N-dimethylformamide at 0 °C is treated with 600 mg (60% in oil, 15 

30 mmol) of sodium hydride and stirred at room temperature for 1 h. The reaction is treated 
with 1.7 mL (16.5 mmol) of 2-methyl-3-bromopropene and stirred for 2 h. The mixture is 
diluted with 150 mL of ethyl acetate and washed with 4 x 50 mL of 1:1 50% saturated 
sodium chloride/sodium bicarbonate, and dried over potassium carbonate. The crude 
material is chromatographed over 150 g of silica gel (230-400 mesh), eluting with 25% 

35 ethyl acetate/hexanes to give 3.94 g (74%) of 2-chloro-3-(2-methyl-l-propen-3-yl)-4-iodo-6- 
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(l-hydroxyethyl)-pyridine. 

A solution of 2<hloro-3-(2-methyl-l-propen-3-yl)-44odo-6-(l-hyoioxyethyl)-pyridine (3.8 g 
(10.9 mmol) in 18 mL of N^N-dimethylformamide is treated successively with sodium 
5 formate (742 mg, 10.9 mmol), triethylamine (4.6 mL, 32.7 mmol), tetrabutylammonium 
chloride (3.03 g, 10.9 mmol) and palladium acetate (122 mg, 0.54 mmol). The reaction is 
warmed to 60 °C for 3 h, and was stirred at room temperature overnight. The reaction 
mixture is diluted with 100 mL of ethyl acetate, washed with 4 x 50 mL of 50% saturated 
sodium chloride, dried over potassium carbonate, and concentrated in vacuo. The crude 
10 material is dissolved in methanol, treated with DARCO, and refluxed for 20 min. The 
mixture is filtered through celite and concentrated in vacuo. The crude material is 
chromatographed over 100 g of silica gel (230-400 mesh), eluting with 25% ethyl 
acetate/hexanes to afford 1.41 g (55%) of 7-chloro-5-(l-hydroxyethyl)-2,3-dihydro-3,3- 
dimethyl-furo[2,3c]pyridine. 

15 

A solution of 7-chloro-5-(l-hydroxyethyl)-2,3-dmydro-3,3-dM (425 
mg, 1.87-mmoi) in 20 mL of ethanol is treated with 20% palladium hydroxide of carbon 
(200 mg) and shaken under a hydrogen atmosphere (20-14 psi) for 3 h. The mixture is 
filtered through celite. The filtrate is concentrated in vacuo and the residue partioned 
20 between 20 mL of saturated sodium bicarbonate and 4 x 20 mL of methylene chloride. 
The combined organics are dried over potassium carbonate and concentrated in vacuo to 
give 305 mg (85%) of 5-(l-hydroxyethyl)-2,3-dihydro-3,3-dimethyl-furo[2,3c]-pyridine. 

A solution of 5-(l-hydroxyethyl)-2,3-dmydro-3,3-dimethyl-furo[2,3c]pyridine (805 mg, 4.17 
25 mmol) in 15 mL of methylene chloride at 0 °C is treated with thionyl chloride (0.439 mL, 
6.25 mmol) and the reaction is stirred at room temperature for 2 h. The mixture is 
quenched with 25 mL of saturated sodium bicarbonate. The aqueous layer is extracted 
with 3 x 20 mL of methylene chloride and the combined organics are dried over potassium 
carbonate/magnesium sulfate. The organics are concentrated in vacuo to provide 880 mg 
30 (99%) of 5-(l-cMoroethyl)-2,3-dihydro-3,3-dimethyl-furo[2,3c]pyridine. 

A solution of 4-amino-6-chlorch2-mercapto-pyrimidine mesylate salt (1.04 g, 4.04 mmol) in 
12 mL of N,N-dimethylformamide at 0°C is treated with 339 mg (60% in oil, 8.5 mmol) of 
sodium hydride and warmed to room temperature for 1 h. A solution of 5-(l-chloroethyl)- 
35 2,3-dihydro-3,3-dimethyl-furo[2,3c]pyridine (856 mg, 4.04 mmol) in 2 x 3 mL of N,N- 
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dimethylformamide is added to the mixture and the r action stirred for 24 h. The 
reacti n is diluted with 100 mL of ethyl acetate, washed with 4 x 50 mL of 50% saturated 
sodium chloride and dried over potassium carbonate. The organics are concetrated in 
vacuo and the crude material was chromatographed over 100 g of silica gel (230-400 
5 mesh), eluting with 40% thyl acetate/hexanes to afford 1 g of material which is 
crystallized from ether to provide 878 mg (65%) of Cpd #248 (Melting Pt. 169-170°C). 

Example 250/Cpd #250 4-Amino-6-chloro-2-(H7-chloro-3,3-dimethyl-2,3- 
dmydrofuro[2,3c]pyridlne-5-yl)ethyl)thic-pyrimidine, Melting Pt. 203-205°C. 

10 

7-Chloro-2,3-dmydrc-3,3-dimethyl-5-(l-hyfo^ (1.12 g, 4.9 mmole) 

was dissolved in 10 ml of dichloromethane in a 50 ml one neck round bottom flask under 
nitrogen. The solution was cooled to 0°C, was treated with thionyl chloride (520 ul, 7.4 
mmole), and the reaction was stirred for 20 min at 0°C followed by 1 h at room 

15 temperature. The reaction was added to 20 ml of saturated sodium bicarbonate, the 
aqueous layer was washed with 3 x 10 ml of dichloromethane, and the combined organics 
were dried over potassium carbonate. The dried organics were concentrated in vacuo to 
give 1.14 g (94%) of 7-chloro-5^1-cUoroetliyl)-2,3-d^ydro-3,3-<iimethyl-furo[2,3c]pyridine 
as a pale yellow oil. *H NMR (CDClg, TMS): 5 1.39 (s, 3), 1.40 (s, 3), 1.85 (d, J = 6.6 Hz, 

20 3), 4.40 (s, 2), 5.10 (q, J = 6.6, 13.2 Hz, 1), 7.23 (s, 1) ppm. 

4-An^o-6-chloro-2-mercaptopyrimidine mesylate salt (541 mg, 2.1 mmole) was dissolved 
in 8 ml of dry dimethylformamide in an oven dried 50 ml two neck round bottom flask 
under nitrogen. The solution was cooled to 0°C, was treated with sodium hydride (176 

25 mg, 4.4 mmole), and the mixture was stirred for 1 h at room temperature. 7-Chloro-5-(l- 
<Moroethyl)-2,3-dmydro-3,3-dimethyl-furo[2,3c]pyridine (492 mg, 2.0 mmole), in 2 x 2 ml 
of dry dimethylformamide, was added dropwise to the reaction and the mixture was 
stirred for 24 h. The reaction mixture was diluted with 70 ml of ethyl acetate, was 
washed with 4 x 25 ml of 50% saturated sodium chloride followed by 1 x 25 ml of 

30 saturated sodium chloride, and the organics were dried over anhydrous potassium 

carbonate. The dried organics were concentrated in vacuo to a light amber oil. The crude 
material was chromatographed over 100 g of silica gel (230-400 mesh), eluting with 35% 
ethyl acetate/hexane while collecting 9 ml fractions. Fractions 22-33 were combined and 
concentrated to give an off-white solid. Washing the solid with diethyl ether provided 318 

35 mg (43%) of 4-amino-6-chloro-2-(l-(7-cMoro-2,3-dmydro-3,3-dimethyl-furo[2,3c]pyridin-5- 
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yl)ethylthio)-pyrimidine as a white solid (Melting Point: 203-205°C). 

Example 249/Cpd #249 4-Ammo-6-cMoro-2<l-(3-ethylfuro[2,3c^^ 
pyrimidine, Melting Pt. 125-126°C. 

5 

2-C^oro-3-hydroxy-6-(l-hydroxyethyl)-4-iodo-pyridine (4.49 g, 15 mmole) was dissolved in 
25 ml dry dimethylformamide in an oven dried 50 ml two neck round bottom flask under 
nitrogen. The solution was cooled to 0°C, was treated with sodium hydride (600 mg, 15 
mmole), and the mixture was stirred 1 h at room temperature. The mixture was treated 

10 with crotyl chloride (1.6 ml, 16.5 mmole) and one crystal of lithium iodide and the reaction 
mixture was stirred 20 h at room temperature. The reaction mixture was diluted with 
100 ml ethyl acetate, was washed with 4 x 50 ml 50% saturated 1:1 sodium 
chloride/sodium bicarbonate, and was dried over anhydrous magnesium sulfate/potassium 
carbonate. The dried organics were concentrated in vacuo to a yellow oil which was 

15 crystallized from hexane to give 4.72 g (89%) of 3-(2-butenyloxy)-2-chloro-6-(l- 
hydroxyethyl)-4-iodo-pyridine as a white solid (Melting Point: 61-62.5°C). 



2-Chloro-3-(2-butenyloxy)-6-(l-hydroxyethyl)-4-iodo-pyridine (2.12 g, 6 mmole) was 
20 combined with tetrabutylammonium chloride (2.28 g, 8.2 mmole), sodium formate (507 mg, 
7.5 mmole), sodium carbonate (1.91 g, 18 mmole) and palladium acetate (78 mg, 0.35 
mmole) in 18 ml dimethylformamide in an oven dried 50 ml two neck round bottom flask 
under nitrogen. The reaction was warmed to 80°C for 2 h, was diluted with 100 ml ethyl 
acetate, and the mixture was extracted with 4 x 50 ml 50% saturated 1:1 sodium 
25 chloride/sodium bicarbonate. The organics were dried over potassium carbonate and were 
concentrated in vacuo to a brown oil. The crude oil was taken up in 50 ml methanol, was 
refluxed with Darco for 20 min, and was filtered through celite. The filtrate was 
concentrated in vacuo to a crude amber oil which was chromatographed over 50 g silica 
gel (230-400 mesh) eluting with 37.5% ethyl acetate/hexane while collecting 9 ml fractions. 
30 Fractions 26-37 were combined and concentrated to give 484 mg (36%) of 7-chloro-5-(l- 
hydroxyethyl)-3-ethyl-furo[2,3c]pyridine as a pale oil which crystallized on standing 
(Melting Point: 43-45°C). 

7-Chloro-5-(l-hydroxyethyl)-3-ethyl-furo[2,3c]pyridine (600 mg, 2.7 mmole) was combined 
35 with 20% palladium hydroxide on carbon (600 mg) in 20 ml absolute ethanol in a 100 ml 
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one neck round bottom flask under nitrogen. The mixture was treated with 1,4 
cyclohexadiene (2.5 ml, 27 mmole) and the reaction was warmed to reflux (rapid' 
exotherm) for 2.5h. The mixture was filtered through celite and the cake was washed well 
with fresh methanol. The filtrate was concentrated in vacuo and the residue was 
5 partitioned between 1 x 25 ml saturated sodium bicarbonate and 4 x 20 ml 
dichloromethane. The combined organics were dried over potassium carbonate and were 
concentrated in vacuo to provide 464 mg (91%) of 5-(l-hydroxyethyl)-3-ethyl- 
furo[2,3c]pyridine as an off-white solid. % NMR (CDC1 3 , TMS): 8 1.19 (t, J=7.5 Hz, 3), 
1.51 (d, J=6.9 Hz, 3), 2.75 (m, 2), 4.45 (bs, 1), 4.99 (q, J= 6.9, 13.8 Hz, 1), 7.44 (s, 1), 7.51 
10 (s, 1), 8.02 (s, 1) ppm. 

5-(l-Hydroxyethyl)-3-ethyl-furo[2,3c]pyridine (434 mg, 2.3 mmole) was dissolved in 10 ml 
dichloromethane in a 50 ml one neck round bottom flask under nitrogen. The solution 
was cooled to 0°C, was treated with thionyl chloride (247 ul, 3.4 mmole), and the reaction 

15 was stirred 20 min at 0°C followed by 3 h at room temperature. The reaction was added 
to 25 ml saturated sodium bicarbonate, the layers were separated, the aqueous layer was 
washed with 3 x 10 ml dichloromethane, and the combined organics were dried over 
potassium carbonate. The dried organics were concentrated in vacuo to give 467 mg (98%) 
of 5-(l-cHoroet%l)-3-ethyl-furo[2,3c]pyridine as a pale yellow oil. *H NMR (CDClg, TMS): 

20 8 1.34 (t, J=7.5 Hz, 3), 1.95 (d, J=7.0 Hz, 3), 2.72 (m, 2), 5.30 (q, J=7.0, 14 Hz, 1), 7.53 (m, 
1), 7.66 (m, 1), 8.77 (m, 1) ppm. 

4-Amino-6-chlor6-2-mercaptopyrimidine mesylate salt (553 mg, 2.2 mmole) was dissolved 
in 6 ml dry dimethylformamide in an oven dried 25 ml two neck round bottom flask under 

25 nitrogen. The solution was cooled to 0°C, was treated with sodium hydride (180 mg, 4.5 
mmole), and the mixture was stirred 1 h at room temperature. 5-(l-Chloroethyl)-3-ethyl- 
furo[2,3c]pyridine (450 mg, 2.2 mmole), in 2 x 4 ml dry dimethylformamide, was added 
dropwise to the reaction and the mixture was stirred 24 h. The reaction mixture was 
diluted with 75 ml ethyl acetate, was washed with 4 x 25 ml 50% saturated sodium 

30 chloride followed by 1 x 25 ml saturated sodium chloride, and the organics were dried over 
anhydrous potassium carbonate. The dried organics were concentrated in vacuo to a 
yellow oil. The crude material was chromatographed over 50 g silica gel (230-400 mesh), 
eluting with 35% ethyl acetate/hexane while collecting 9 ml fractions. Fractions 51-84 
were combined and concentrated to give a white foam. Crystallization from diethyl ether 

35 provided 382 mg (53%) of 4-amino-6-(^loro-2-(l-(3-e1hyl-mro[2,3c]pyri6ln-5-yl)ethylthio)- 
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pyrrolidine as a white solid (Melting Point: 125-126°C). • 

Example 251/Cpd #251 4-Arnmo-6-chloro-2-(l-(7-(^oro-3-ethylfuro-[2,3c]pyridine-5- 
yl)ethyl)tMo-pyrimidine, Melting Pt. 165-166°C. 

5 

7-CWoro^l-Hydroxyeihyl)-3-ethyl-furo[2,3c]pyridine (904 mg, 4.0 mmole) was dissolved 
in 10 ml dichloromethane in a 50 ml one neck round bottom flask under nitrogen. The 
solution was cooled to 0°C, was treated with thionyl chloride (422 ul, 6.0 mmole), and the 
reaction was stirred 20 min at 0°C followed by 1 h at room temperature. The reaction was 

10 added to 20 ml saturated sodium bicarbonate, the layers were separated, the aqueous 
layer was washed with 3 x 10 ml dichloromethane, and the combined organics were dried 
over potassium carbonate. The dried organics were concentrated in vacuo to give 965 mg 
(98%) of 7-chloro-5^lH^oroethyl)-3^thyl-furo[2,3c]pyridine as a yellow oil. *H NMR 
(CDC1 3 , TMS): 8 1.31 (t, J=7.5 Hz, 3), 1.90 (d, J=6.9 Hz, 3), 2.70 (m, 2), 5.23 (q, J=6.9, 13.8 

15 Hz, 1), 7.58 (m, 1), 7.69 (s, 1) ppm. 

4-Ammc-6-chloro-2-mercaptopyrimidine mesylate salt (1.03 g, 4.0 mmole) was dissolved in 
12 ml dry ciimethylformamide in an oven dried 50 ml two neck round bottom flask under 
nitrogen. The solution was cooled to 0°C, was treated with sodium hydride (336 mg, 8.4 

20 mmole), and the mixture was stirred 1 h at room temperature. 7-Chloro-5-(l-chloroethyl)- 
3-ethyl-furo[2,3c]pyridine (924 mg, 3.8 mmole), in 2 x 3 ml dry dimethylformamide, was 
added dropwise to the reaction and the mixture was stirred 60 h. The reaction mixture 
was diluted with 100 ml ethyl acetate, was washed with 4 x 50 ml 50% saturated sodium 
chloride followed by 1 x 50 ml saturated sodium chloride, and the organics were dried over 

25 anhydrous potassium carbonate. The dried organics were concentrated in vacuo to a 
yellow oil. The crude material was chromatographed over 50 g silica gel (230-400 mesh), 
eluting with 30% ethyl acetate/hexane while collecting 9 ml fractions. Fractions 21-33 
were combined and concentrated to give a white solid. The solid was washed with diethyl 
ether to afford 782 mg (56%) of 4-amino-6-cmoro-2-(l-(7-cMoro-3-ethyl-furo[2,3c]pyridin-5- 

30 yl)ethylthio)-pyrimidine (Melting Point: 165-166°C). 

Example 252/Cpd #252 4-Arximo-6-chloro-2-(l-(3-(l-met^ylethyl)furot2,3c]-pyridin-5- 
yl)ethyl)thio-pyrimidine, Melting Pt. 115-1 17°C. 

35 2-Chloro-3-hydroxy-6-(l-hydroxyethyl)-4-iodo-pvridine (2.99 g, 10 mmole) was dissolved in 
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15 ml dry dimethylformamide in an oven dried 100 ml two neck round bottom flask under 
nitrogen. The solution was cooled to 0°C, was treated with sodium hydride (400 mg, 10 
mmole), and the mixture was stirred 1 h at room temperature. The mixture was treated 
with l-chloro-3-methyl-2-butene (1.2 ml, 11 mmole) and sodium iodide (150 mg, 1 mmole) 
5 and the reaction mixture was stirred 18 h at room temperature. The reaction mixture 
was diluted with 100 ml ethyl acetate, was washed with 4 x 50 ml 50% saturated 1:1 
sodium chloride/sodium bicarbonate, and was dried over anhydrous potassium carbonate. 
The dried organics were concentrated in vacuo to a yellow oil which was crystallized from 
25 ml hexane to give 3.2 g (87%) of 2-chloro-3-(3-methyl-2-butenyloxy)-6-(l-hydroxyethyl)- 
10 4-iodo-pyridine as an off-white solid, Melting Point: 80-8 1°C. 

2-CUoro-3-(3-metiiyl-2-butenyloxy)-6-(l-hydroxyethyl)-4-iodo-pyridine (3.12 g, 8.5 mmole) 
was combined with tetrabutylammonium chloride (2.36 g, 8;5 mmole), sodium-formate 
(577 mg, 8.5 mmole), triethylamine (3.6 ml, 25 mmole) and palladium acetate (95 mg, 0.42 

15 mmole) in 18 ml dimethylformamide in an oven dried 50 ml two neck round bottom flask 
under nitrogen. The reaction was warmed to 60°C for 2 h, was diluted with 125 ml ethyl 
acetate, and the mixture was extracted with 4 x 50 ml 50% saturated sodium chloride. 
The organics were dried over potassium carbonate and were concentrated in vacuo to a 
brown oil. The crude oil was taken up in 50 ml methanol, was refluxed with Darco for 20 

20 min, and was filtered through celite. The filtrate was concentrated in vacuo to a crude 
amber oil which was chromatographed over 100 g silica gel (230-400 mesh) eluting with 
30% ethyl acetate/hexane while collecting 22 ml fractions. Fractions 14-21 were combined 
and concentrated to give 698 mg (34%) of 7-chloro-5-(l-hydroxyethyl)-3-isopropyl- 
furo[2,3c]pyridine as a yellow oil which crystallized on standing (Melting Point: 45-46.5 

25 °C). 

7-CUoro-5-(l-hydroxyethyl)-3-isopropyl-furo[2,3c]pyridine (678 mg, 2.8 mmole) was 
combined with 20% palladium hydroxide on carbon (678 mg) in 20 ml absolute ethanol in 
a 50 ml one neck round bottom flask under nitrogen. The mixture was treated with 1,4 

30 cyclohexadiene (2.7 ml, 28 mmole) and the reaction was warmed to reflux (rapid 

exotherm) for 2 h. The mixture was filtered through celite and the cake was washed well 
with fresh methanol. The filtrate was concentrated in vacuo and the residue was 
partitioned between 1 x 20 ml saturated sodium bicarbonate and 4 x 15 ml 
dichloromethane. The combined organics were dried over potassium carbonate and were 

35 concentrated in vacuo to provide 554 mg (96%) of 5-( l-hydroxyethyl)-3-isopropyl- 
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furo[2,3c]pyridine as a pale oil.- X H NMR (CDClg, TMS): 8 1.33 (d, 6), 1.56 (d, J=6.5 Hz, 
1), 3.09 (m, 1), 4.16 (bs, 1), 5.02 (q, J=6.5, 13 Hz, 1), 7.50 (m, 1), 7.54 (s, 1), 8.72 (s, 1) 
ppm. 

5-(l-Hydroxyethyl)-3-isopropyl-furo[2,3c]pyridine (544 mg, 2.6 mmole) was 
5 dissolved in 10 ml dichloromethane in a 50 ml one neck round bottom flask under 
nitrogen. The solution was cooled to 0°C, was treated with thionyl chloride (279 ul, 4.0 
mmole), and the reaction was stirred 20 min at 0°C followed by 1 h at room temperature. 
The reaction was added to 15 ml saturated sodium bicarbonate, the layers were separated, 
the aqueous layer was washed with 3 x 10 ml dichloromethane, and the combined organics 
10 were dried over potassium carbonate. The dried organics were concentrated in vacuo to 
give 554 mg (93%) of 5^1-^hloroethyl)-3-isopropyl-furo[2,3c]pyridine as a pale yellow oil. 
X H NMR (CDC1 3 , TMS): 8 1.37 (d, 6), 1.96 (d, J=6.5 Hz, 3), 3.10 (m, 1), 5.23 (q, J=6.5, 13 
Hz, 1), 7.51 (m, 1), 7.70 (m, 1), 8.78 (m, 1) ppm. - 

15 4-Ammo-6^1oro-2-menaptopyrimidine mesylate salt (785 mg, 3.0 mmole) was dissolved 
in 8 ml dry dimethylformamide in an oven dried 50 ml two neck round bottom flask under 
nitrogen. The solution was cooled to 0°C, was treated with sodium hydride (267 mg, 6.7 
mmole), and the mixture was stirred 1 h at room temperature. 5-(l-Chloroethyl)-3- 
isopropyl-furo[2,3c]pyridine (524 mg, 2.3 mmole), in 2 x 3 ml dry dimethylformamide, was 

20 added dropwise to the reaction and the mixture was stirred 24 h. The reaction mixture 
was diluted with 100 ml ethyl acetate, was washed with 3 x 25 ml 50% saturated sodium 
chloride followed by 1 x 25 ml saturated sodium chloride, and the organics were dried over 
anhydrous potassium carbonate. The dried organics were concentrated in vacuo to a 
yellow oil. The crude material was chromatographed over 45 g silica gel (230-400 mesh), 

25 eluting with 35% ethyl acetate/hexane while collecting 9 ml fractions following a 120 ml 
forerun. Fractions 16-39 were combined and concentrated to give 631 mg of a pale foam. 
Crystallization from diethyl etherThexane (drops) provided 564 mg (69%) of 4-amino-6- 
chloro-2-(l-(3-isopropyl-furo[2,3c]pyridm-5-yl)ethylthio)-pyrimidine as a white solid 
(Melting Point: 115-117°C). 

30 

Example 253 Preparation of 4-amino-6-chloro-2-(l-(4-cylcopentyl)-2-pyridyl)- 
ethyDthio-pyrimidine (Cpd #253) 



Part A: l-(2-(4-cyclopentyl)pyridyl)ethanol (100 mg, 0.52 mmol) is dissolved in CH 2 C1 2 (2 
35 ml) at 0°C, then treated with triethylamine (0.1 ml, 0.72 mmol) and MsCl (60 ul, 0.65 
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mmol). After stirring at 20°C for 30 minutes, saturated NaHC0 3 (1 ml) is added and the 
aqueous is extracted three times with CH 2 C1 2 . The organics are combined, washed with 
saturated NaHC0 3 and saturated NaCI, dried over MgS0 4 , and concentrated in vacuo: 
120 mg (0.44 mmol, 85 %) mp 141-143*C. 

5 

Part B: 4-ammo-6-chloro-2-tMo-pyrimidine mesylate salt (Cpd #110A; 100 mg, .39 mmol) 
in EtOH (0.5 ml) at 40°C is treated with 3.25M NaOH (0.25 ml, 0.8 mmol) and stirred for 
15 minutes. The mesylate of Part A (120 mg, 0.44 mmol) is added and stirred for 1 hour. 
After cooling to 20 °C, water is added and the reaction filtered. The solid is washed with 
10 water and ethanol, then dried: 46 mg (0.14 mmol, 35%) of Cpd #253, mp 144-146°C 

Following the general procedure of Example 253 and making non-critcal changes, but 
beginning with the appropriate alcoholrthe-following compounds are synthesized: 



15 Example 255 4-ammo-6-clUoro-2-(l-(4-cylcopropyl)-2-pyridyl)-ethyl)thio-pyiimidine, 
mp 148-149°C 

Example 256 4-amino-6-chloro-2-(l-(4-(l-methylpropyl)-2-pyridyl)- 
ethyDthio-pyrimidine, mp 108-110°C 

20 

Example 257 4-amino-6-chloro-2-(l-(4-cylcohexyl)-2-pyridyl)- 
ethyDthio-pyrimidine, mp 62-64°C 

Example 258 4-amino-6-cMoro-2-(l-(4-(l-pynyl))-2-pyridyl)-ethyl)tWo-pyrinudine, mp 
25 189°C 



Example 259 4-ammo-6-chloro-2-(l-(4-dimethylammo)-2-pyridyl)- 
ethyDthio-pyrimidine, 



30 NMR: 5 (CDC1 3 ) 8.20-8.21(d, J=5.90, 1H), 6.71 (m, 1H), 6.37-6.39 (m, 1H), 

6.10 (s, 1H), 5.00-5.02 (m, 3H), 3.01 (s, 6H), 1.76-1.77 (d, J=7.13, 3H) 



Example 260 4-amino-6-chloro-2-(l-(5-(l-methylethyl)-3-pyridyl)- 
ethyl)thio-pyrimidine, mp 123-124°C 
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Example 261 



4-amino-6-chloro-2-( l-(4-( 1- thylpropyl)-2-pyridyl)- 
ethyDthio-pyrimidine, mp 146-147°C 



Example 262 



4-amino-6-chloro-2-( l-(4-methyl-6-( l-pyrryl))-2- 
pyridyl)-ethyl)tWo-pyriniidine, mp 155-157°C 



5 



Example 263 



4-ainino-6-chloro-2-(l-(4-(2-propyloxy))-2-pyridyl)- 



10 



ethyl)thio-pyrimidine . NMR: 8 (CDClg) 8.34-8.36 (d, 
J=5.76, 1H), 6.97 (m, 1H), 6.63-6.65 (m, 1H), 6.11 (s, 
1H), 5.10 (s, 2H), 5.03-5.08 (q, J=7.13, 1H), 4.61-4.67 
(m, 1H), 1.74-1.76 (d, J=7.18, 3H), 1.34-1.36 (m, 6H) 



Example 264 
#264) 



Preparation of 4-hydroxy-6-ti^uoromethyl-2-pyrimidinethiol (Cpd 



15 



To a solution of 25% NaOMe/MeOH (23 ml, 0.10 mol) and ethanol (27 ml) are 



added thiourea (5.33 g, 0.70 mol) and ethyl 4,4,4-trifluoroacetoacetate (7.3 ml, 50 mmol), 
then the reaction is heated to reflux for 16 hfs. The mixture is cooled to 22°Cr 
concentrated in vacuo, and the residue dissolved in water (50 ml), acidified with HC1 (7 
ml), and filtered. The solid is collected, washed with water, and dried: 6.58 g (32.5 mmol, 



Example 265 Preparation of 6-trifluoromethyl-2-(4-methoxy-phenylmethyl)thio-4- 
pyrimidinol (Cpd 265) 

4-hydroxy-6-trifluoromethyl-2-pyriniidinethiol (Cpd #264; 4.90 g, 25.0 mmol) in 
25 ethanol (8 ml) is treated with 3.25 N NaOH (8 ml, 26.0 mmol) followed by 4- 

methoxybenzyl chloride (3.5 ml, 25.7 mmol). After refluxing for 1 hr, the reaction is 
diluted with water and filtered. The solid is recrystallized from ethanol: 4.63 g (14.6 
mmol, 58%), mp 169-170°C. 

30 Example 266 Preparation of 4-chloro-6-trifluoromethyl-2-(4-methoxy-phenylmethyl)- 
thio-pyrimidine 

6-trifluoromethyl-2-(4-methoxy-phenylmet^yl)thicH4-pyiimidinol (Cpd 265; 7.9 g, 
25 mmol), POCl 3 (19 ml), and 2-picoline (2.5 ml) are combined and heated to reflux for 
18hrs. The reaction is poured onto ice, extracted thrice with ethyl acetate, dried with 
35 MgSQ 4 , and concentrated in vacuo. 



20 



65%). 
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Example 267 Preparation of 4-amino-6-trifluoromethyl-2-(4-metnoxy-phenylmethyl)- 
thio-pyrimidine 

The crude oil of Example 266 (Cpd #266) is dissolved in acetonitrile (75 ml) and 
ammonium hydroxide (150 ml) then stirred for 18 hrs at 22°C. The reaction is extracted 
5 thrice with ethyl acetate, dried with MgS0 4 , and concentrated in vacuo: 7.20 g (22.8 
mmol, 91%). 

NMR: 5 (CDC1 3 ) 7.35 (d, J=8.5, 1H), 6.83 (d, J=8.5, 1H), 6.41 (s, 1H), 5.2 (s, 2H), 
4.33 (s, 2H), 3.79 (s, 3H). 

Example 268 Preparation of 4-ammo-6-truluoromethyl-2-pyrimidinethiol mesylate 
salt (Cpd #268) 

4-amino-6-trifluoromethyl-2-(4-methoxy-phenylmethyl)thio-pyrimidm (Cpd #267; 
7.20 g, 22;8 mmol) was dissolved in methylene chloride ClOO ml) and- treated with methane 
sulfonic acid (14.3 ml, 220 mmol) and stirred for 21 hrs. The solid was filtered, washed 
with water, and dried under vacuum. Melting point: 222-223°C. 

Example 269 Preparation of 4-ammo-6-trifluoromethyl-2K1^4Kl-dimethylethyl)-2-pyridyl)- 
ethyl)tWo-pyrimidine (Cpd #269) 

4-amino-6-t^uoromethyl-2-pyrimidinethiol mesylate salt (Cpd #268; 400 mg, 
20 2.05 mmol) in EtOH (0.63 ml) at 40°C is treated with 3.25M NaOH (0.63 ml, 2.05 mmol) 
and stirred for 15 minutes. l-(4-(l,l-dimethylethyl)-2-pyridyl)ethyl chloride (550 mg, 2.30 
mmol) was added and stirred for 1 hour. After cooling to 20 °C, water is added and the 
reaction filtered. The solid is washed with water and ethanol, then dried: 315 mg (0.88 
mmol, 43%), mp 162-163°C. 

25 

Following the general procedure of Example 269 and making non-critcal changes, but 
beginning with the appropriate halide, the following compounds are synthesized: 

30 Example 270/Cpd #270 4-anuno-6-trifluoromethyl-2-(2- 

naphthylmethyDthio-pyrimidine, mp 144-145°C. 

Example 271/Cpd #271 4-aniino-6-trifluoromethyl-2-((4-(l- 
methylethyl)2-pyridyl)methyl)thio- 
35 pyrimidine, mp 150°C. 
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Example 272/Cpd #272 4-armno-6-trifluoromethyl-2-(l-(4-( 
l-methylethyl)2-pyridyl)ethyl)thio- 
pyrimidine, mp 145°C. 

5 

Example 273/Cpd #273 4-amino-6-trifluoromethyl-2-((4-(l, 
l-dimethylethyl)2-pyridyl)methyl)- 
thio-pyrimidine, mp 164°C. 

10 Example 274 Preparation of 4-(Diethoxymethyl)-6-hydroxy-2-(2-naphthylmethyl)- 
tiuo-pyrimidine (Cpd #274) 

Ethyl (4,4-diethoxy)acetoacetate (12.4 g, 56. 8 mmol) and thiourea (4.57 g, 60 
mmol) in ethanol (45 ml) are treated with 25% NaOMe/MeOH (13 ml, 56.8mmol), then 
heated to reflux for 4 hrs. The reaction is diluted with water (50 ml), then treated with 2- 
15 bromomethyl naphthylene (12.00 g, 54.3 mol). After 1 hr, the reaction ss diluted with 
water and filtered: 11.17 g (30.1 mmol, 55%). 

NMR: 8 (DMSO) 7.94 (s r 1H), 7.85 (m r 3H) 7 7T58 (dd, J dl =8.4, ^=1.6, 1H), 7.47 
(m, 3H), 6.15 (s, 1H), 5.21 (s, 1H), 4.56 (s, 2H), 3.58 (m, 4H), 1.14 (m, 6H). 

20 Example 275 Preparation of 6-hydroxy-2-(2-naphthylmethyl)thio-4-pyrimidine 

carboxaldehyde oxime (Cpd #275) 

4-(Diethoxymethyl)-6-hydroxy-2-(2-naphthylmethyl)tMo-pyrimidine (Cpd #274; 

1.00 g, 2.7 mmol is suspended in 50% HOAc (20 ml) and refluxed for 2 hrs, then 

concentrated in vacuo. The residue is suspended in hot ethanol (25 ml), treated with 
25 NaOAc (1.5 g), then a solution of hydroxylamine hydrochloride (1.0 g) in water (25 ml). 

The solution is refluxed for 30 min, then cooled to 0°C and filtered: 720 mg (2.31 mmol, 

86%) 

NMR: 5 (DMSO) 12.0 (s, 1H), 8.03 (s, 1H), 7.9 (s, 1H), 7.85 (m, 3H), 7. 58 (d, 
J=8.4, 1H), 7.48 (m, 3H), 6.3 (s, 1H), 4.56 (s, 2H). 

30 

Example 276 Preparation of 6-chloro-2-(2-naphthylmethyl)thio-4-pyrimidine carbonitrile 
(Cpd 276) 

6-hydroxy-2-(2-naphthylmethyl)thio-4-pyrimidine carboxaldehyde oxime (720 mg, 
2.31mmol), POClg (3 ml), and 2-picoline (0.5 ml) are heated to reflux for 2 hrs. The 
35 reaction mixture is poured onto ice/water, extracted thrice with ethyl acetate, dried with 
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MgS0 4 , and concentrated in vacuo. The product is purified by chromatography (Si0 2 , 
ethyl acetate/hexane, 5/95): 524 mg (1.67 mmol, 73%), mp 120-121°C. 

Example 277 Preparation of 6-anuno-2-(2-naphthylmethyl)tMo^-pyrimidine carbonitrile 
5 (Cpd 277) 

6-<^oro-2-(2-naphthylmethyl)tJiio-4-pyrimidine carbonitrile (Cpd 276; 60 mg, 
3.07 mmol) was stirred in THF/NH 4 OH (1:1, 15 ml) at 22°C for 6 hrs. The reaction was 
diluted with ethyl acetate, washed with brine, dried with MgS0 4 , then concentrated in 
vacuo: 871 mg (2.97 mmol, 97%), mp 154-155°C 

10 

Example 278 4-amino-6-hydroxy-2-thio-5-pyrimidinyl ethanol (Cpd 278) 

Sodium metal (3.91 g, 0.17 mol) is added to absolute ethanol (535 ml) and after 
complete dissolution of the metal7thiourea-(7v74-gr0rl02 mol) and a-cyano-^butyrolactone - 
(11.325 g, 0.102 mol) 1 are added together. The reaction mixture is heated to reflux for 18 
15 hours. After cooling and concentrating in vacuo, the residue is dissolved in cold water 
(75 ml) and the aqueous is washed 2x with diethyl ether. The aqueous layer is 
neutralized with glacial acetic-acid and the resultant precipitate is collected by filtration: 
13.08 g (70 mmol, 68%), mp 293-295°C (dec). 

Example 279 Preparation of 2-(4-amino-6-hydroxy-2-[2-naphthylmethyl]thio-5- 
pyrimidinyD-ethanol (Cpd #279) 

4-amino-6-hydroxy-2-thio-5-pyrimidinyl ethanol (Cpd 278; 2.33 g, 12.8 mmol) is 
slurried in ethanol (3.9 ml) and treated with 3.25 M NaOH (3.92 ml, 12.8 mmol). 2- 
Bromomethylnaphthalene (2.88 g, 13.0 mmol) is added and stirred for 18 hours at 22 °C. 
The solution is cooled to 0°C and filtered: 3.87 g (11.9 mmol, 93%), mp 192-193°C 

Example #280 Preparation of 2-(4-amino-6-hydroxy-2-(2-naphthylmethyl)thio-5- 
pyrmiidinyl)-l^dimethyl-tert-butylsilyloxy)ethane (Cpd # 280) 

2-(4-amino-6-hydroxy-2-[2-napht^ylmethyl]thio-5-pyrimidinyl)-ethanol (Cpd 
30 #279; 106 mg, 0.32 mmol) is dissolved in pyridine (0.64 ml) and the solution is cooled to 
0°C then treated with t-butyl dimethylsilyl chloride (0.058 g, 0.39 mmol). The solution is 
stirred at 0°C for 2 hours and two new spots developed in the mixture. The reaction 
mixture is poured into methylene chloride and washed 3x with 1 M HC1, 10% HC1, 3x 
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H 2 0, 2x 6% NaHC0 3 , dri d with MgS0 4 , then concentrated in vacuo. The crude product 
is then purified by chromatography (Si0 2 1:1 hexane / thyl acetate): 60 mg (0.18 mmol, 
57%), mp 156-158°C 

5 Example 281 Preparation of 4-chloro-2-(naphthylmethyl)thio-5,6-dihydro-7H- 
pyrrolo[2,3-d]pyrimidine (Cpd #281) 

2^4-ammo-6-hydroxy-2-(2-naphthylme 
butylsilyloxy)ethane (Cpd #280; 104 mg, 0.23 mmol) is treated with 2-picoline (28 uL, 
0.28 mmol) and phosphorus oxychloride (0.22 ml, 2.3 mmol). The solution is heated to 
10 reflux for 2 hours, stirred overnight at 22°C then heated again to reflux for an additional 
hour. The solution was cooled and ice is added. The resultant solid was filtered, washed 
with cold 50% ethanol, and dried under vacuum. The recovered solids, 81 mg are purified 
by chromatography (Si0 2 , 4:1 hexane / ethyl acetate): 64 r mg (0.19 mmol, 85%), mp 107^" 
110°C 

15 

Example 282 Preparation of 4-Ainmo^chloro-2-(l-(3-cUorofuro[2,3c]pyridine-5- 

yl)ethyl)thio-pyrimidine. -■ — 

A solution of 5-(l-hydroxyethyl)-furo[2,3c]pyridine (2.64 g, 16.2 mmol) in 50 mL of 
methylene chloride at 0°C is treated with triethylamine (2.7 mL, 19.4 mmol) followed by 
20 acetyl chloride (1.38 mL, 19.4 mmol) and the reaction is stirred at room temperature for 3 
h. The mixture is washed with 2 x 50 mL of saturated sodium bicarbonate, the organics 
are dried over potassium carbonate and concentrated in vacuo. The crude material iss 
chromatographed over 150 g of silica gel (230-400 mesh), eluting with 15% ethyl 
acetate/hexanes to give 2.4 g (72%) of 5-(l-acetyloxyethyl)-furo[2,3c]pyridine. 

25 

A solution of 5-(l-acetyloxyethyl)-furo[2,3cJpyridine (616 mg, 3.0 mmol) in 30 mL 
of methylene chloride at 0°C is saturated with chlorine (g) and is allowed to slowly warm 
to room temperature. The reaction is stirred for 2 h, is layered with 30 mL of saturated 
sodium bicarbonate and is gently stirred for 1.5 h. The mixture is further diluted with 20 

30 mL of saturated sodium bicarbonate and stirred vigorously for 20 min. The aqueous layer 
is extracted with 3 x 15 mL of methylene chloride and the combined organics are dried 
over potassium carbonate and concentrated in vacuo. The crude material (856 mg) is 
combined with 256 mg of similarly prepared material and chromatographed over 50 g of 
silica gel (230-400 mesh), eluting with 15% ethyl acetate/hexanes to afford 757 mg (69%) 

35 of 5-(l-acetyloxyethyl)-2,3-6Uchloro-2,3-dihydrofuro[2,3c]pyridine. 
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A solution of 5-(l-acetyloxyethyl)-2,3-dicMor()-2,3-dihydrofuro[2,3c]pyridine (680 
mg, 2.46 mmol) in 18 mL of ethanol is treated with 2.04 g (14.8 mmol) of potassium 
carbonate and stirred vigorously for 2 h. The volatiles are removed in vacuo and the 
residue is partitioned between 25 mL of 50% saturated sodium chloride and 4 x 25 mL of 
5 methylene chloride. Th combined organics are dried over potassium carbonate and 
concentrated in vacuo. The crude material is chromatographed over 25 g of silica gel (230- 
400 mesh), elution with 50% ethyl acetate/hexanes fib give 395 mg (81%) of 5-(l- 
hyclroxyethyl)-3-clilorofurot2,3c]pyridine. 

10 Chloronation of 370 mg ( 1.9 mmol) of 5-( l-hydroxyethyl)-3- 

<Worofuro[2,3c]pyridine with thionyl chloride as described for Cpd # 246 gives 378 mg 
(92%) of 5-(l-chloroethyl)-3-chlorofuro[2,3c]pyridine. 



Alkylation of 365 mg (1.70 mmol) of 5-(l-chloroethyl)-3-<^orofuro[2,3c]pyridine 
15 with 657 mg (2.55 mmol) of 4-ammo-6-c^oro-2-mert;apto-pyrimidine mesylate salt (Cpd # 
110A) as described for Cpd # 246 affords 286 mg (49%) of 4-Amino-6-chloro-2-(l-(3- 
cMorofuro[2,3c]pyriclme^yl)eth^ (MeltingPt. 184-186°C). 

Example 283 Preparation of 4-Amino-6-chloro-2-(l-(3 ,7-dichlorofuro[2,3c]pyridine-5- 
20 yl)ethyl)thio-pyrimidine, Melting Pt. 190-191°C. 

7-Chloro-5-(l-hydroxyethyl)-furo[2,3c]pyridine (1.98 g, 10 mmole) was dissolved in 4 ml of 
pyridine in a 50 ml one neck round bottom flask under nitrogen. The solution was treated 
with acetic anhydride (2 ml, 22 mmole) and the reaction was stirred for 3 h at room 

25 temperature. The bulk of the volatiles were removed in vacuo and the residue was 
partitioned between 1 x 50 ml of saturated sodium bicarbonate and 4 x 25 ml of 
dichloromethane. The organics were dried over anhydrous potassium carbonate were 
concentrated in vacuo to a pale oil. The crude material was chromatographed over 40 g of 
silica gel eluting with 16% ethyl acetate/hexane while collecting 9 ml fractions. Fractions 

30 17-33 were combined and concentrated to give 1.10 g (92%) of 5-(l-acetoxyethyl)-7-chloro- 
furo[2,3c]pyridine as a colorless oil. 1 H NMR (CDC1 3 , TMS): 5 1.63 (d, J = 6.6 Hz, 3), 2.13 
(s, 3), 5.97 (q, J = 6.6, 13.2 Hz, 1), 6.85 (d, J = 2, 1), 7.55 (s, 1), 7.81 (d, J = 2, 1) ppm. 

5-(l-Acetoxyethyl)-7-cWoro-furo[2,3c]pyridine (1.05 g, 4.4 mmole) was dissolved in 30 ml of 
35 dichloromethane in a 100 ml one neck round bottom flask under nitrogen. The reaction 
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was cooled to 0°C, was saturated with chlorine gas, was allowed to slowly warm to room 
temperature, and was stirred for 2 h at room temperature. The solution was layered with 
40 ml of saturated sodium bicarbonate, was stirred gently for 6 h followed by vigorous 
stirring for 15 min. The mixture was further diluted with 10 ml of saturated sodium 
5 bicarbonate. The aqueous layer was extracted with 2 x 20 ml of dichloromethane, and the 
combined organics were dried over potassium carbonate. The dried organics were 
concentrated in vacuo to afford 1.34 g (98%) of 5-(l-acetoxyethyl)-2,3-dihydro-2,3,7- 
tricMoro-furo[2,3c]pyridine as a pale yellow oil. X H NMR (CDClg, TMS): 8 1.59 (m, 3), 
2.13 (m, 3), 5.44 (m, 1), 5.90 (m, 1), 6.53 (a, 1), 7.43 (m, 1) ppm. 

10 

5-(l-Acetoxyethyl)-2,3-dmydro-2,3,7-trichloro-furo[2,3c]pyridine (1.34 g, 4.3 mmole) was 
dissolved in 18 ml of absolute ethanol in a 100 ml one neck round bottom flask under 
nitrogen. The solution was treated with potassium-carbonate (3.5 g, 25mmole) and the 
reaction mixture was stirred vigorously overnight. The suspension was brought to 

15 homogeneity with water, was diluted with 5 ml 2N sodium hydroxide, and the volatiles 
were removed in vacuo. The residue was partitioned between 1 x 50 ml of 50% saturated 
sodium chloride and 4 x 25 ml of dichloromethane. The combined organics were dried 
over potassium carbonate and Were concentrated in vacuo to an yellow paste. The crude 
material was chromatographed over 50 g of silica gel (230-400 mesh), eluting with 20% 

20 ethyl acetate/hexane while collecting 9 ml fractions. Fractions 27-48 were combined and 
concentrated to afford 857 mg (84%) of 5-(l-acetoxyethyl)-3,7-dichloro-2,3-dihydro- 
furo[2,3c]pyridine (9) as a white solid (Melting Point: 98-101°C). 

3-Chloro-(l-hydroxyethyl)-furo[2,3c]pyridine (800 mg, 3.5 mmole) was dissolved in 10 ml of 
25 dichloromethane in a 50 ml one neck round bottom flask under nitrogen. The solution 
was cooled to 0°C, was treated with thionyl chloride (375 pi, 5.2 mmole), and the reaction 
was stirred for 20 min at 0°C followed by 1 h at room temperature. The reaction was 
added to 50 ml of saturated sodium bicarbonate, the aqueous layer was washed with 3 x 
10 ml of dichloromethane, and the combined organics were dried over potassium 
30 carbonate. The dried organics were concentrated in vacuo to give 847 mg of a yellow oil. 
The crude material was chromatographed over 40 g of silica gel (230-400 mesh) eluting 
with 10% ethyl acetate/hexane while collecting 9 ml fractions. Fractions 6-16 were 
combined and concentrated to give 807 mg (93%) of 5-(l-chloroethyl)-3,7-dichloro- 
furo[2,3c]pyridine as a colorless oil. *H NMR (CDClg, TMS): 8 1.93 (d, J = 6.7 Hz, 3), 5.23 
35 (q, J = 6.7 Hz, 13.4 Hz, 1), 7.72 (s, 1), 7.85 (s, 1) ppm. 
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4.Amino-6-chloro-2-mercaptopyrimidine mesylate salt (1.12 g, 4.4 mmole) was dissolved in 
8 ml of dry dimethylformamide in an oven dried 50 ml two neck round bottom flask under 
nitrogen. The solution was cooled to 0°C, was treated with sodium hydride (224 mg, 5.6 
mmole), and the mixture was stirred for 1 h at room temperature. 5-(l-Chloroethyl)-3,7- 
5 dicWoro-furo[2,3c]pyridine (780 mg, 3.1 mmole), in 2 x 2 ml of dry dimethylformamide, 
was added dropwise to the reaction and the mixture was stirred for 72 h. The reaction 
mixture was diluted with 100 ml of ethyl acetate, was washed with 4 x 50 ml of 50% 
saturated 1:1 sodium chloride/sodium bicarbonate followed by 1 x 25 ml of saturated 
sodium chloride, and the organics were dried over anhydrous potassium carbonate. The 

10 dried organics were concentrated in vacuo to a yellow paste. The crude material was 
chromatographed over 60 g of silica gel (230-400 mesh), eluting with 25% ethyl 
acetate/hexane while collecting 9 ml fractions. Fractions 14-21 were combined and 
concentrated to give 800 mg of a white solid. Washing with diethyl ether provided 696 mg 
(60%) of 4-amino-6-chloro-2-( l-(3,7-dicWoro-furo[2,3c]pyridin-5-yl)etJiyltiiio)-pyriniidine as 

15 a white solid (Melting Point: 190-191°C). 

Example 284 Preparation of 4^Ammo=6=chloro i 2-( t(3-bromofuro[2^3c]pyridine-5- 

yl)ethyl)thio-pyrimidine, Melting Pt. 175-176.5°C. 

20 5-(l-Acetoxyethyl)-furo[2,3c]pyridine (1.32 g, 6.4 mmole) was dissolved in 30 ml of 

chloromethane in a 100 ml one neck round bottom flask under nitrogen. The solution was 
layered with 50 ml of saturated sodium bicarbonate and was treated with bromine (1.99 
ml, 38.6 mmole) in a single lot. The reaction was stirred gently for 5 h at room 
temperature, and the aqueous layer was washed with 2 x 20 ml of dichloromethane. The 

25 combined organics were concentrated in vacuo to an amber oil. The oil was partitioned 
between 1 x 50 ml of saturated sodium bicarbonate and 4 x 25 ml of dichloromethane. 
The organics were dried over potassium carbonate and were concentrated in vacuo to give 
2.15 g (93%) of 5-(l-acetoxyethyl)-2,3-dibromo-2,3-dihydro-furo[2,3c]pyridine as a pale 
yellow oil. 

30 

5-(l-Acetoxyethyl)-2,3-dibromo-2,3-dihydro-furo[2,3c]pyridine (2.15 g, 5.9 mmole) was 
dissolved in 20 ml of absolute ethanol in a 50 ml one neck round bottom flask under 
nitrogen. The solution was treated with potassium carbonate (4.9 g, 35.6 mmole) and the 
reaction mixture was stirred vigorously for 18 h. The mixture was filtered, the filtrate 
35 was concentrated to a yellow oil and the potassium carbonate filter cake was partitioned 
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between 1 x 50 ml of water and 4 x 25 ml of dichloromethane. The organics were 
combined with the filtrate residue and were dried over potassium carbonate and were 
concentrated in vacuo to a yellow paste. The crude material was chromatographed over 
50 g of silica gel (230-400 m sh), eluting with 40% ethyl acetate/hexane while collecting 9 
5 ml fractions. Fractions 24-51 were combined and concentrated to afford 1.04 g (67% 
overall) of 3-bromo-5-(l-hydVoxyethyl)-furo[2,3c]pyridine as a pale tan solid (Melting Point: 
108-110°C). 

3- Bromo-(l-hydix)xyethyl)-furo[2,3c]pyridine (1.01 g, 4.2 mmole) was dissolved in 15 ml of 
10 dichloromethane in a 50 ml one neck round bottom flask under nitrogen. The solution 

was cooled to 0°C, was treated with thionyl chloride (454 ul, 6.2 mmole), and the reaction 
was stirred for 20 min at 0°C followed by 1.5 h at room temperature. The reaction was 
added to 25 ml of saturated sodium bicarbonate, the aqueous layer was washed with 3 x 
25 ml of dichloromethane, and the combined organics were dried over potassium 
15 carbonate. The dried organics were concentrated in vacuo to give 1.05 g (97%) of 3-bromo- 
5-(l-chloroethyl)-furo[2,3c]pyridine as a yellow oil. X H NMR (CDC1 3 , TMS): 8 1.95 (d, J = 
6.8 Hz, 3), 5.31 (q, J = 6.8, 13.7 Hz, 1), 6.68 (m, 1), 7.80 (s, 1), 8.83 (m, 1) ppmr 

4- Animo-6-chloro-2-mercaptopyrimidine mesylate salt (1.48 g, 5.7 mmole) was dissolved in 
20 15 ml of dry dimethylformamide in an oven dried 100 ml two neck round bottom flask 

under nitrogen. The solution was cooled to 0°C, was treated with sodium hydride (505 
mg, 12.6 mmole), and the mixture was stirred for 1 h at room temperature. 5-(l- 
Chloroe&yl)-3-bromo-furo[2,3c]pyridine (856 mg, 4.0 mmole), in 2 x 2 ml of dry 
dimethylformamide, was added dropwise to the reaction and the mixture was stirred for 

25 68 h. The reaction mixture was diluted with 125 ml of ethyl acetate, was washed with 4 x 
50 ml of 50% saturated sodium chloride followed by 1 x 25 ml of saturated sodium 
chloride, and the organics were dried over anhydrous potassium carbonate. The dried 
organics were concentrated in vacuo to an amber oil. The crude material was 
chromatographed over 100 g of silica gel (230-400 mesh), eluting with 40% ethyl 

30 acetate/hexane while collecting 22 ml fractions. Fractions 14-23 were combined and 
concentrated to give 978 mg of an off-white solid. Washing with diethyl ether provided 
880 mg (58%) of 4-amino-6-chloro-2-(l-(3-bromo-furo[2,3c]pyridm-5-yl)ethyl&io)-pyrimidine 
as a white solid (Melting Point: 175-176.5°C). 

35 
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Example 285 Preparation of 4-Amino-6-chloro-2-(l-(3-bromo-7- 
chlorofuro[2,3c]pyridine-5-yl)ethyl)tWo-pyrimidine, Melting Pt. 181-182°C. 

5-(l-Acetoxyethyl)-7-cMoro-furo[2,3c]pyridine (1.4 g, 5.8 mmole) was dissolved in 
5 35 ml of dichloromethane in a 200 ml one neck round bottom flask under nitrogen. The 
solution was layered with 75 ml of saturated sodium bicarbonate and was treated with 
bromine (4.7 ml, 90.6 mmole) in a single lot. The reaction was stirred gently for 24 h at 
room temperature, was treated with solid sodium bicarbonate (3 g, 36 mmole), and was 
stirred vigorously for 6 h. The aqueous layer was washed with 3 x 30 ml of 

10 dichloromethane. The combined organics were concentrated in vacuo to an amber oil. 
The oil was partitioned between 1 x 50 ml of saturated sodium bicarbonate and 4 x 25 ml 
of dichloromethane. The organics were dried over potassium carbonate and were 
concentrated in vacuo to give l.66 g (71%) of 5-(l-acetoxyethyl)-7-chloro-2;3-dibromo-2,3- 
dihydro-furo[2,3c]pyridine as a pale oil. % NMR (CDC1 3 , TMS): 8 1.60 (m, 3), 2.15 (m, 3), 

15 5.67 (m, 1), 5.90 (m, 1), 6.94 (s, 1), 7.43 (m, 1) ppm. 

5-(l-Ac«toxyethyl)-7-cbloro-2,3-dib^ 

was dissolved in 20 ml of 95% ethanol in a 100 ml one neck round bottom flask under 
nitrogen. The solution was treated with potassium carbonate (4.9 g, 35.6 mmole) and the 

20 reaction mixture was stirred vigorously for 18 h. The mixture was filtered, the filtrate 
was concentrated to a yellow oil and the potassium carbonate filter cake was partitioned 
between 1 x 50 ml of water and 4 x 25 ml of dichloromethane. The organics were 
combined with the filtrate residue and were dried over potassium carbonate and were 
concentrated in vacuo to a yellow paste. The crude material was adsorbed onto 2 g of 

25 silica gel (230-400 mesh) which was chromatographed over 50 g of silica gel (230-400 
mesh), eluting with 20% ethyl acetate/hexane while collecting 9 ml fractions. Fractions 
27-60 were combined and concentrated to afford 806 mg (70% overall) of 3-bromo-7-chloro- 
5-(l-hydroxyethyl)-furo[2,3c]pyridine as a white solid (Melting Point: 125-126°C). 

30 3-Bromo-(l-hydroxyethyl)-furo[2,3c]pyridine (430 mg, 1.6 mmole) was dissolved in 5 ml of 
dichloromethane in a 25 ml one neck round bottom flask under nitrogen. The solution 
was cooled to 0°C, was treated with thionyl chloride (169 pi, 2.3 mmole), and the reaction 
was stirred for 20 min at 0°C followed by 3 h at room temperature. The reaction was 
added to 20 ml of saturated sodium bicarbonate, and the organic layer was anhydrous 

35 potassium carbonate. The dried organics were concentrated in vacuo to a pale oil. The 
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crude material was chromatographed over 25 g of silica gel (230-400 mesh) eluting with 
20% ethyl acetate/hexane while collecting 5 ml fractions. Fractions 6-12 were combined 
and concentrated to afford 406 mg (88%) of 3-bromo-7-chlorc-5-(l-chloroethyl)- 
fiiro[2,3c]pyridin as colorless oil which crystallized on standing (Melting Point: 62-64°C). 

5 

4-Aniino-6-chloro-2-mercaptopvrimidine mesylate salt (437 mg, 1.7 mmole) was dissolved 
in 6 ml of dry dimethylformamide in an oven dried 50 ml two neck round bottom flask 
under nitrogen. The solution was cooled to 0°C, was treated with sodium hydride (142 
mg, 3.6 mmole), and the mixture was stirred for 1 h at room temperature. 5-(l- 

10 CMoroethyl)-3-bromc-7-<mloro-mro[2,3c]pyridine (385 mg, 1.3 mmole), in 2 x 2 ml of dry 
dimethylformamide, was added dropwise to the reaction and the mixture was stirred for 
48 h. The reaction mixture was diluted with 75 ml of ethyl acetate, was washed with 4 x 

25 ml of 50% saturated sodium chloride followed by-l x-25 ml of saturated sodium 

chloride, and the organics were dried over anhydrous potassium carbonate. The dried 

15 organics were concentrated in vacuo to a yellow paste. The crude material was 
chromatographed over 40 g of silica gel (230-400 mesh), eluting with 25% ethyl 
acetate/hexane while collecting 9 ml fractions. Fractions 26-39 were combined and 
concentrated to give 347 mg of an off-white solid. Washing with diethyl ether provided 
267 mg (49%) of 4-aminc-6-<Moro-2-(l-(3-bromo-7-chloro-furo[2,3c3pyridin-5-yl)ethylthi 

20 pyrimidine as a white solid (Melting Point: 181-182°C). 

Example 286 Preparation of 4-Amino-6-chloro-2-(l-(7-chloro-3- 
methylfuro[2,3c]pyridme-5-yl)ethyl)thio-pyrimidine, Melting Pt. 198-199.5°C. 

25 7-CUoro-5-(l-Hydroxyethyl)-3-methyl-furo[2,3c]pyridine (2.3 g, 10.9 mmole) was dissolved 
in 100 ml dichloromethane in a 200 ml one neck round bottom flask under nitrogen. The 
solution was cooled to 0°C, was treated with thionyl chloride (1.2 ml, 16.3 mmole), and the 
reaction was stirred 20 min at 0°C followed by 3 h at room temperature. The reaction was 
added to 85 ml saturated sodium bicarbonate, the layers were separated, the aqueous 

30 layer was washed with 3 x 25 ml dichloromethane, and the combined organics were dried 
over potassium carbonate. The dried organics were concentrated in vacuo to give 2.36 g 
(94%) of 7-chloro-5-(l-chloroethyl)-3-methyl-furo[2,3c]pyridine as a pale yellow oil which 
crystallized on standing (Melting Point: 49-5 1°C). : 

35 4-Amino-6-chloro-2-mercaptopyrimidine mesylate salt (1.29 g, 5.0 mmole) was suspended 
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in 20 ml dry dimethylformamide in a 100 ml one neck round bottom flask under nitrogen. 
The suspension was cooled to 0°C, was treated with sodium hydride (430 mg, 10.8 mmole), 
and the mixture was stirred 1 h at room temperature. 7-Chloro-5-(l-chloroethyl)-3- 
methyl-furo[2,3c]pyridine (920 mg, 4.0 mmole), in 2 x 4 ml dry dimethylformamide, was 
5 added dropwise to the reaction and the mixture was stirred 48 h. The reaction mixture 
was diluted with 125 ml ethyl acetate, was washed with 4 x 50 ml 50% saturated sodium 
chloride followed by 1 x 25 ml saturated sodium chloride, and the organics were dried over 
anhydrous potassium carbonate. The dried organics were concentrated in vacuo to a 
yellow oil. The crude material was chromatographed over 100 g silica gel (230-400 mesh), 
10 eluting with 30% ethyl acetate/hexane while collecting 22 ml fractions. Fractions 25-36 
were combined and concentrated to give 1.04 g of a white solid which was washed with 10 
ml 20% diethyl ether/hexane to afford 1.02 g of 4-amino-6-chloro-2-(l-(7-chloro-3-methyl- 
fuTo[2,3c]pyrid1n-5-yl)ethyltliio)-pyiimidine as a white solid"(Melting PointT 198-199;5°C). 

15 Example 287 Preparation of 4-Amino-6-trifluoromethyl-2-(l-(7-chloro-3,3-dimethyl-2,3- 
dmydrofuro[2,3c]pyric^ne-5-yl)ethyl)thio-pyruni Melting Pt. 170-172°C. 



4- Ammo-2-mercapto-6-trifluorome&yl-pyrimidine mesylate salt (742 mg, 2.5 mmole) was 
dissolved in 8 ml of dry dimethylformamide in an oven dried 50 ml two neck round bottom 

20 flask under nitrogen. The solution was cooled to 0°C, was treated with sodium hydride 
(210 mg, 5.3 mmole), and the mixture was stirred for 1 h at room temperature. 7-Chloro- 

5- (l-(^oroethyl)-2,3-dmydro-3,3-dimethyl-furo[2,3c]pyridine (569 mg, 2.3 mmole), in 2 x 2 
ml of dry dimethylformamide, was added dropwise to the reaction and the mixture was 
stirred for 24 h. The reaction mixture was diluted with 75 ml of ethyl acetate, was 

25 washed with 4 x 25 ml of 50% saturated sodium chloride followed by 1 x 25 ml of 
saturated sodium chloride, and the organics were dried over anhydrous potassium 
carbonate. The dried organics were concentrated in vacuo to a yellow oil. The crude 
material was chromatographed over 50 g of silica gel (230-400 mesh), eluting with 30% 
ethyl acetate/hexane while collecting 9 ml fractions. Fractions 13-30 were combined and 

30 concentrated to give a white foam. Crystallization from hexane/diethyl ether provided 786 
mg (84%) of 4-ammo-2-(l-(7-chloro-2,3-dihydro-3,3-dimethyl-furo[2,3c]pyridin-5- 
yl)etJiylthio)-6-trifluoromethyl-pyrimidine as an off-white solid (Melting Point: 170-172°C). 

Example 288 
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Following the general procedure of Example 277 and including non-critical 
changes, but mploying the approporiate amine, the following compound is prepared: 



When R12 and R13 are different, the compounds of Formula I (as well as IA and 
IB) are drawn as the racemic mixture and include the R and S isomers, which can be 
resolved from the racemic mixture by HPLC using a chiral column, such as Chiralcel OD- 

10 H, eluting with an appropriate solvent mixture, such as isopropanol/hexane (see e.g. 
PROCEDURE A). The R and S isomers of Formula I (when R12 and R13 are different) 
can be prepared from an appropriate chiral halide (or mesylate) II (see chart I). The 
appropriate chiral halide (or mesylate) II is preparedfrom a chiral alcohol IV. The" 
appropriate chiral alcohol IV can be prepared from the appropriate ketone V using a chiral 

15 reducing agent, such as (+) or (-)-diisopinocampheylchloroborane or other chiral reducing 
agents known in the art. The appropriate chiral alcohol IV is also obtained from the 
resolution of the racemic alcohol IV via the enzymatic hydrolysis of the appropriate" 
racemic acetate VI with the appropriate enzyme, such as PS-30 amano lipase or L1754 
Type VII from candidae cylindracea or other enzymes known in the art The appropriate 

20 chiral alcohol IV is also obtained from the resolution of the racemic alcohol IV via the 
enzymatic esterification (such as acetylation or butyration) of the racemic alcohol using 
the appropriate enzyme, such as porcine pancreatic lipase type II, or other enzymes 
known in the art. 

25 Example 289 and 290 (R)-(+)-4-Amino-6-chlorc-2<l-(3-methylfuro[2,3c]pyridine-5- 
yl)ethyl)thio-pyrimidine (Cpd #289) and (S)-(-)-4-Amino-6-chloro-2-(l-(3- 
methylfuro[2,3c]pyridine-5-yl)ethyl)thio-pyrimidine (Cpd #290) 

Method A: Cpd #246 is separated into its (+) and (-) enantiomers using HPLC with 

30 the chiral column, Chiralcel OD-H, eluting with 20% isopropanol/hexane, with a flow rate 
of 0.5 mL/minute. Cpd #289 [a] D + 278° (c 0.91, chloroform); Cpd # 290 [a] D - 276° (c 0.91, 
chloroform). 



5 



Cpd #288 



6-methylamino-2-(2-iiaphthymiethyl)thio-4-pyrimidine 
carbonitrile, mp 169-171 C. 



Method B: 



35 



Part 1: 
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A solution of racenuc-5-(l-hydroxyethyl)-3-methyl-furano[2,3c]pyridiiie (15.3 g, 
0.0864 mol) in 200 ml of ether at room temperature was treated with 2,2,2- 
trifluoroethylbutyrate (58.8 g, 0.3458 mol, 4.0 eq.) and PPL (porcine pancreatic lipase, type 
H, Sigma Chemical Co., 22.3 g) and stirred for 7 days in a stoppered flask. The contents 
5 were diluted with 150 ml of ether plus 10 g of celite, filtered through a pad of celite (50 g) 
and washed the pad thoroughly with ether. The filtrate was concentrated at reduced 
pressure and pumped overnight under high vacuum. Chromatography with 400 g of silica 
gel, packed and eluted with acetone-methylene chloride (1:6), (1:5) and finally (1:4), 
yielded 10.8 g (50.6%) of the (RK+)-5-(l-butyrylo X yethyl)-3-methyl-furanot2,3c]pyridine 
10 (rotation: [ct] D = + 76.5° (c = 1.50, CHC1 3 ); 99.9% ee; 2 H NMR (CDClg.TMS): 5 8.78 (s, 1 
H), 7.50 (s, 2 H), 6.04 (q, 1 H, 6.62 Hz), 2.35 (t, 2 H, J = 7.45 Hz), 2.23 (s, 3 H), 1.72-1.57 
(m, 2 H), 1.64 (d, 3 H, J = 4.65 Hz), 0.92 (t, 3 H, J = 7.42 Hz) ppm) and 7.51 g (49.1%) of 
(SM-)-5-(l-hydroxyethyl)-3-methyl-furand[2;3c]pvri 

CHCI3); 99% ee; X H NMR (CDC1 3 ,TMS): 8 8.69 (s, 1 H), 7.51 (s, 1 H), 7.46 (s, 1 H), 5.00 
15 (q, 1 H, J = 6.46 Hz), 2.23 (s, 3 H), 1.55 (d, 3 H, J = 6.49 Hz) ppm). 

Part 2: (RW+)-5-(l-Bu1^1oxyethyl)-3-methyl-furanot2 I 3c]pyridine (1.75 g, 7.085 
mmol) in 100 ml of methanol, cooled at 0-5 °C, was treated with KjCOg (1.955 g, 14.17 
mmol, 2.0 eq.) in 25 ml of water. The cooling bath was removed after 30 min and the 

20 reaction mixture was allowed to stir at ambient temperature for 4 h. The addition of 120 
ml of crushed ice was followed by acidification with 2N NaHS0 4 (14.17 ml, 28.34 mmol) to 
pH 5. The contents were poured into 125 ml of saturated NaHC0 3 , extracted three times 
with ethylacetate, the combined organic extracts dried with anhydrous NagSC^ and 
concentrated in vacuo. Chromatography using 50 g of silica gel, packed and eluted with 

25 acetone-methylene chloride (1:6), gave 1.12 g (89%) of (R)-(+)-5-(l-hydroxyethyl)-3-methyl- 
furano[2,3c]pyridine as a white solid (rotation: [cc] D = + 42.4° (c = 0.870, CHC1 3 ); 2 H NMR 
(CDC1 3 ,TMS): 8 8.66 (s, 1 H), 7.47 (s, 1 H), 7.40 (s, 1 H), 4.95 (q, 1 H, J = 6.45 Hz), 3.77 
(brs, 1 H), 2.19 (s, 3 H), 1.50 (d, 3 H, J = 6.43 Hz) ppm). 

30 A solution of (R)-(+)-5-(l-hydroxyethyl)-3-methyl-furano[2,3c]pyridine (0.100 g, 0.565 

mmol) in 2 ml of dry tetrahydrofuran was treated with triphenylphosphine (0.148 g, 0.565 
mmol, 1.0 eq.), benzoic acid (0.069 g, 0.565 mmol, 1.0 eq.). In a dropwise fashion, 
diethylazodicarboxylate (0.098 g, 0.656 mmol, 1.0 eq.) over a 30 sec period. After stirring 
for 2 h at room temperature an additional 20% more of each reagent was added. After 30 

35 min longer, the contents were concentrated at reduced pressure, dissolved in ethylacetate, 
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treated with 600 mg of silica gel and reconcentrated in -vacuo. The free flowing powder 
was applied to a silica gel column, packed and eluted with ethylacetate-hexane (1:9), to 
yield 136 mg (85%) of (S)-(+)-5-(l-benzoylo^ethyl)-3-methyl-furano[2,3c]pyridine (rotation: 
[a] D = +56.8° (c = 1.05, CHClg); X H NMR (CDC1 3 ,TMS): 8 8.79 (s, 1 H), 8.13 (s, 1 H), 8.11 
5 (s, 1 H), 7.63-7.38 (m, 5 H), 6.30 (q, 1 H, J = 6.59 Hz), 2.22 (s, 3 H), 1.78 (d, 3 H, J = 6.58 
Hz) ppm. 

A solution of (SK+)-5-(l-benzoyloxyethyl)-3-methyl-furano[2,3c]pyridine (0.134 g, 0.477 
mmol) in 9 ml of methanol at 0-5°C was treated with KgCOg (0.132 g, 0.954 mmol, 2.0 eq.) 

10 in 2.2 ml of water. After 5 min, the cooling bath was removed and the reaction mixture 
was stirred for 4 h. The contents were cooled in an ice bath, treated with 2N NaHS0 4 
(0.954 ml, 1.91 mmol), poured into 20 ml of saturated NaHCOg, extracted twice with 
ethylacetate and the combined-organic extracts- dried- with anhydrous NagSO^.The filtrate 
was concentrated in vacuo and chromatographed with 10 g of silica gel, packed and eluted 

15 with acetone-methylene chloride (1:6), to give 83 mg (99%) of (SM-)-5-(l-hydroxyethyl)-3- 
methyl-furano[2,3c]pyridine (rotation: [ct] D = -40.6° (c = 0.675, CHClg)). 

Part 3: Oxalyl chloride (1.01 ml, 11.5 mmole) was dissolved in 40 ml dry 
dichloromethane in an oven dried 100 ml two neck round bottom flask under nitrogen. 

20 The solution was cooled to -60°C, was treated dropwise with dimethyl sulfoxide (1.63 ml, 
23 mmole) in 1 x 5 ml dichloromethane, and was stirred for 20 min. The mixture was 
treated with 7-cWoro-2,3-dmydro-5-(l-hydroxyethyl)-3-methyl-furano[2,3c]-pyridine (2.14 g, 
10 mmole) in 1 x 5 ml dichloromethane and the reaction was stirred for 20 min at -60°C. 
The reaction mixture was treated dropwise with triethylamine (7.0 ml, 50 mmole), was 

25 stirred for 20 min at -60°C, followed by 1 h at room temperature. The mixture was 
diluted with 125 ml ethyl acetate, was washed with 2 x 50 ml 1:1 5% hydrochloric 
acid/saturated sodium chloride, and the organics were dried over anhydrous magnesium 
sulfate. The organics were concentrated in vacuo to a dark yellow oil. The crude material 
was chromatographed over 75 g silica gel (230-400 mesh), eluting with 12% ethyl 

30 acetate/hexane while collecting 9 ml fractions. Fractions 41-72 were combined and 
concentrated to give 1.80 g (85%) of 5-Acetyl-7-chloro-2,3-dihydro-3-methyl- 
furano[2,3c]pyridine as a white solid. *H NMR (CDClg, TMS): 5 1.38 (d, J=7 Hz, 3), 2.65 
(s, 3), 3.70 (m, 10, 4.31 (dd, J=7.5, 9 Hz, 1), 4.91 (t, J=9.2 Hz, 1), 7.88 (s, 1) ppm. : 

35 5-Acetyl-7-chloro-2,3-dihydro-3-methyl-furano[2,3c]pyridine (1.8 g, 8.5 mmole) was 
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dissolved in 15 ml dry tetrahydrofuran in an oven dried 100 ml two neck round bottom 
flask under nitrogen. The solution was cooled to -30°C and the resultant suspension was 
treated slowly dropwis with (-) diisopinocampheyl borane chloride (5.9 g, 18.3 mmole) in 
1 x 16 ml dry tetrahydrofuran. The reaction was placed in an ice/acetone bath (-18°C) and 
5 was allowed to stir overnight as the cooling bath expired. The reaction was recooled to - 
18°C, was treated dropwise with a solution containing 15 ml saturated sodium 
bicarbonate and 4.5 ml 30% hydrogen peroxide, and the mixture was stirred for 1 h at 
room temperature. The mixture was diluted with 120 ml of ethyl acetate, the layers were 
separated, and the organic layer was washed with 2 x 50 ml saturated sodium 

10 bicarbonate, 1 x 50 ml water, and 1 x 50 ml saturated sodium chloride. The organics were 
dried over 1:1 anhydrous potassium carbonate/anhydrous magnesium sulfate and were 
concentrated in vacuo to a yellow oil. The crude material was chromatographed over 125 
g silica gel (230-400 mesh), eluting with 1 1 20% ethyl acetate/hexane followedby 1 1 33%" 
ethyl acetate/hexane, while collecting 22 ml fractions. Fractions 47-77 were combined and 

15 concentrated to give 1.73 g (95%) of (S)-7-chloro-2,3-dihydro-5-(l-hydroxyethyl)-3-methyl- 
furano[2,3c]pyridine as a pale oil. *H NMR (CDClg, TMS): 8 1.36 (m, 3), 1.47 (d, J=6.4 
Hz, 3), 2.86 (bs, 1), 3.65 (m, 1), 4.22 (t, J=8.0 Hz, l)r4.82 (m; 2), 7.09 (m, 1) ppmr 

7-CWorc-2,3-dmydro-5-(l-(S)-hydroxyethyl)-3-methyl-furano[2,3c]pyridm (1.61 g, 7.5 
20 mmole) was dissolved in 25 ml absolute ethanol containing 20% palladium hydroxide on 
carbon (400 mg) in a 250 ml PARR shaker bottle. The reaction mixture was hydrogenated 
at 25 PSI for 4 h, was filtered through celite, and the filter cake was washed well with 
absolute ethanol. The filtrate was concentrated in vacuo to a pale paste which was 
partitioned between 1 x 50 ml saturated sodium bicarbonate and 4 x 20 ml 
25 dichloromethane. The combined organics were dried over anhydrous potassium carbonate 
and were concentrated in vacuo to afford 1.24 g (92%) of (S)-2,3-dihydro-5-(l- 
hydroxyethyl)-3-methyl-furano[2,3c]pyridine as a pale oil. *H NMR (CDClg, TMS): 8 1.31 
(m, 3), 1.44 (d, J=6.4 Hz, 3), 3.54 (m, 1), 4.09 (t, J=8.4 Hz, 1), 4.28 (bs, 1), 4.70 (t, J=8.8 
Hz, 1), 4.81 (q, J=6.3, 12.8 Hz, 1), 7.11 (s, 1), 7.97 (s, 1) ppm. 

30 

(S)-2,3-Dmydro-5-(l-hydroxyethyl)-3-methyl-furano[2,3c]pyridine (1.2 g, 6.7 mmole) was 
dissolved in 7 ml pyridine in a 25 ml one neck round bottom flask under nitrogen. The 
solution was treated with acetic anhydride (1.4 ml, 14.7 mmole) and was stirred overnight 
at room temperature. The volatiles were removed under a stream of nitrogen and the 
35 residue was partitioned between 1 x 40 ml ethyl acetate and 1 x 40 ml saturated sodium 
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bicarbonate. The organics were dried over anhydrous magnesium sulfate and were 
concentrated in vacuo to give 1.43 g (96%) of (S)-5-(l-acetoxyethyl)-2,3-dihydro-3-methyl- 
furano[2,3c]pyridine as a pale oil. X H NMR (CDC1 3 , TMS): 8 1.35 (m, 3), 1.56 (m, 3), 2.08 
(m, 3), 3.54 (m, 1), 4.12 (t, J=8.2 Hz, 1), 4.73 (t, J=9 HZ, 1), 5.88 (q, J=6.6, 13.2 Hz, 1), 
5 7.16 (m, 1), 8.10 (s, 1) ppm. 

(S)-2,3-Dmydro-o^(l-aceto^ethyl)-3-methyl-furano[2,3c]pyridine (1.4 g, 6.3 mmole) was 
combined with 2,3,4,5-tetrachlorobenzoquinone (1.7 g, 6.8 mmole) in 25 ml dioxane in a 
100 ml one neck round bottom flask under nitrogen. The reaction was warmed to reflux 

10 for 28 h, was cooled to room temperature, and the bulk of the dioxane was removed in 
vacuo. The hydroquinone was removed by filtration and the filter cake was washed with 
1:1 ethyl acetate/diethyl ether and the filtrate was concentrated to a brown oil. The crude 
material was dissolved in 25 ml methanol in a-lOO ml one neck round bottom flask and~ 
the solution was treated with 2N sodium hydroxide (10 ml, 20 mmole). The mixture was 

15 stirred 1 h at room temperature, the methanol was removed in vacuo, and the residue was 
partitioned between 1 x 50 ml saturated sodium bicarbonate and 4 x 20 ml 
dichloromethane. The organics were dried over anhydrous potassium carbonate and were 
concentrated in vacuo to a tan solid. The crude material was chromatographed over 50 g 
silica gel (230-400 mesh) eluting with 32% ethyl acetate/hexane followed by 40% ethyl 

20 acetate/hexane while collecting 125 ml fractions. Fractions 6-12 were combined and 
concentrated to afford 1.01 g (90%) of (S)-5-(l-hydroxyethyl)-3-methyl-rurano[2,3c]pyridine 
as a white solid. An aliquot was converted to the corresponding acetate which was 
determined to be 92% ee by chiral HPLC. X H NMR (CDClg, TMS): 8 1.57 (d, J=6.5 Hz, 3), 
2.26 (d, J=1.3 Hz, 3), 4.04 (bs, 1), 5.05 (q, J=6.5, 13 Hz, 1), 7.50 (s, 1), 5.58 (d, J* 1.2 Hz, 1), 

25 8.74 (d, J=0.6 Hz, 1) ppm. 

Part 4 : A solution of (S)-(-)-5-( l-hydroxyethyl)-3-methyl-furano[2,3c]pyridine 
(0.0691 g, 0.390 mmol; Method B, Part 1) in carbon tetrachloride (0.601 g, 3.90 mmol, 10 
eq.) at 0-5°C was treated with chloroform (0.150 ml) and triphenylphosphine ( 0.205 g, 

30 0.781 mmol, 2.0 eq.) and the reaction mixture was stirred for 20 min. The cooling bath 
was removed and the reaction mixture was stirred at room temperature overnight. The 
contents were poured into 25 ml of water, extracted two times with ethylacetate-hexane 
(1:1), the combined organic extracts dried with anhydrous Na 2 S0 4 and concentrated at 
reduced pressure. Trituration of the residue four times with ethylacetate-hexane (1:6) was 

35 followed by hromatography with 15 g of silica gel, packed and eluted with acetone- 
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methylene chloride-hexane (0.5:2:7.5) to provide 57.4 mg (75%) of (RM+)-5-(l-chloroethyl)- 
3-methyl-furano[2,3c]pyridine (Optical rotation: [a] D = +68.4° (c = 1.53, CHClg). 

A magnetically stirred suspension of sodium hydride (1.25 g, 0.0522 mol, 2.10 eq., 60% oil 
5 dispersion) in 80 ml of dimethylformamide cooled at 16°C was treated with 4-amino-6- 
chloro-2-mercaptopyrimidine mesylate salt (6.71 g, 0.0261 mol, 1.05 eq.) and the reaction 
mixture stirred for 15 min. The cooling bath was removed and the contents stirred at 
ambient temperature for 1.5 h. (R)-(+)-5Kl-Chloroethyl)-3-methyl-furano[2,3c]pvridine 
(4.86 g, 0.0249 mol, 1.0 eq.) in 15 ml of dimethylformamide was added at once with a 10 

10 ml and a 2 ml rinse with same solvent. The reaction mixture was allowed to stir at room 
temperature for 5 days. The contents were poured into ice water, extracted two times 
with ether, the combined organic extracts dried with anhydrous Na 2 S0 4 and concentrated 
at reduced pressure. Chromatographywi£h"350~g of silica gel7 packed and~eluted~with 
ethylacetate-hexane (2:3), then (1:1), provided 6.55 g (82%) of (SM-)-4-amino-6-chloro-2-(l- 

15 (3-methylfurano[2,3c]pyridln-5-yl)ethylthio)-pvrimidine. The filtrate obtained after two 
crystallizations from methyl-t-butylether-methylene chloride- ethylacetate was 
concentrated in vacuo to provide 4.83 g (61%)~of (SM-J^amiho-e-chloro^-^I^S^ 
methylfurano[2,3c]pyridm-5-yl)ethylthio)-pyrimidine (Melting Point: 156-157°C; Optical 
rotation: [oJ D = -270.3° (c = 0.620, CHClg)). 

20 

Cpd #291 R-(+M-Aminc^6-(^oro-2-(l-(4-ethyl-2-pyridyl)ethyl)thio-pyriniidine 

Cpd #292 (-)-4-Amino-6-chloro-2-(l-(4-ethyl-2-pyridyl)ethyl)tHo-pyrimidine 

25 Procedure A: Cpd #216 is separated into its (+) and (-) enantiomers using 

HPLC with the chiral column, Chiralcel OD-H, eluting with 20% isopropanol/hexane + 
0.05% acetic acid, with a flow rate of 0.5 mL/minute. [a] D +276.4° (c 1.21, chloroform); 
[a] D -288.6° (c 1.28, chloroform). 

Procedure B: A solution of racemic 2-(l-hydroxyethyl)-4-ethylpyridine (1.0 g, 
6.62 mmol) in 10 mL of ether at room temperature is treated with 2,2,2- 
trifluoroethylbutyrate (1.0 mL, 6.62 mmol) and 1.0 g of porcine pancreatic lipase type II 
and stirred under nitrogen for 3 days. Celite is added to the mixture and after 15 min the 
reaction is filtered through celite, washed with ether and concentrated to afford 1.38 g of 
material. The material is chromatographed on 70 g of silica gel, eluting with (1:9) 
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acetone/methylene chloride to give 0.456 g of (+)-l-(4-ethylpyridin-2-yl)ethyl butyrate, [a] D 
+84.0° (c 1.325, chloroform) (99% ee). 

A solution of (+)-l-(4-ethylpyridin-2-yl)ethyl butyrate (0.059 g, 0.27 mmol) in 6 mL of 
5 methanol is treated with 0.0737 g (0.534 mmol) of potassium carbonate in 2 mL of water 
at 0 C. After 30 min, the mixture is stirred at room temperature for 2 h. To the mixture 
is added 57 mg of ammonium chloride in 4 mL of water along with enough 2N potassium 
hydrogen sulfate to bring the pH of the solution to 7. The mixture is extracted twice with 
ethyl acetate after pouring it into 20 mL of saturated brine and 10 mL of water. The 
10 combined organics are dried over sodium sulfate and concentrated. The material is 
chromatographed over 10 g of silica gel, eluting with (1:5) acetone/methylene chloride to 
afford 30.5 mg (76%) of R-(+)-2-(l-hydroxyethyl)-4-ethylpyridine, [a] D +33.0° (c 1.525, 
chloroform). • " 

15 Conversion of R-(+)-2-(l-hydroxyethyl)-4-ethylpyridine to Cpd # 291 ([cc] D +273.7°) is 
accomplished as described for Cpd #216. 

Example 293 4-Animo-6-(Woro-2-(l-(7-cUoro-3-trifluoromethyl)-furo[2,3c]pyridin 
20 yl)ethyltWo)-pyrimidine (Cpd # 293) 

2-Chlorc^3-hydrbxy^-(l-hydroxyethyl)pyridine (7.19 g, 41.4 mmole) was dissolved in 80 ml 
of water containing potassium carbonate (17.2 g, 124 mmole) in a 200 ml one neck round 
bottom flask. The solution was treated with iodine (31.5 g, 124 mmole) and was stirred 
25 for 6 h at room temperature. The mixture was quenched with saturated sodium 

thiosulfate and the pH was adjusted to 2 with 12 N hydrochloric acid. The precipitate was 
collected, was washed with water, and was dried. The yellow solid was further washed 
with diethyl ether to provide 4.68 g (38%) of 6-acetyl-2-chloro-3-hydroxy-4-iodo-pyridine as 
a pale tan solid (Melting Point: 223-224°C). 

30 

6-Acetyl-2-chloro-3-hydroxy-4-iodo-pyridine (6.12 g, 20.6 mmole) was combined with 
trimethylsilyl acetylene (3.5 ml, 24.7 mmole), bis (triphenylphosphine) palladium 
dichloride (730 mg, 10 mmole) and cuprous iodide (99 mg, 0.52 mmole) in 37 ml of 2:1 
cMoroform/tetrahydrofuran in a 100 ml one neck round bottom flask under nitrogen. The 
35 suspension was treated with triethylamine (6 ml, 43 mmole) and the reaction was stirred 
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for 2 h at room temperature. • The mixture was diluted with 150 ml of ethyl acetate and 
was washed with 2 x 50 ml of 5% hydrochloric acid. The organics were dried over 
anhydrous magnesium sulfate, treated with 10 g of silica gel (230-400 mesh), and 
concentrated to dryness. The plug was chromatographed over 200 g of silica gel (230-400 
5 mesh), eluting with 25% ethyl acetate/hexane + 0.1% acetic acid, while collecting 50 ml 
fractions. Fractions 10-18 were combined and concentrated to give 4.88 g (88%) of 6- 
acetyl-2-(Moro-3-hydroxy-4-(2-trimethylsilylethynyl)pyridine as a pale tan solid. ^ NMR 
(dgDMSO): 8 0.26 (s, 9), 2.51 (s, 3), 7.78 (s, 1) ppm. 

10 6-Acetyl-2-<^loro-3-hydroxy-4-(2-trimethylsilylethynyl)pyridine (4.8 g, 18.2 mmole) was 
dissolved in 50 ml of dry tetrahydrofuran in an oven dried 100 ml two neck round bottom 
flask under nitrogen. The solution was cooled to 0°C, was treated with mercuric 
trifluoroacetate (8.54 g, 20.0 mmole)^ and was stirred for 2 h at room temperature. The 
reaction was diluted with 40 ml of saturated sodium chloride and the mixture was stirred 

15 for 1 h at room temperature. The pH was adjusted to 8 with 2 N sodium hydroxide and 
the mixture was diluted with 150 ml of ethyl acetate. The aqueous layer was washed with 
50 ml of ethyl acetate. The combined organics were dried over anhydrous magnesium 
sulfate and were concentrated in vacuo to a yellow solid. The crude material was 
dissolved in acetone and was adsorbed onto 20 g of silica gel (230-400 mesh) by 

20 concentration to dryness. The plug was chromatographed over 200 g of silica gel (230-400 
mesh), eluting with 2 1 30% ethyl acetate/hexane followed by 2 1 50% ethyl acetate/hexane 
while collecting 50 ml fractions. Fractions 8-48 were combined and concentrated to give a 
yellow solid which was washed with 100 ml 25% diethyl ether/hexane to provide 8.47 g 
(93%) of 5-acetyl-7-chloro-3-chloromercurio-2-trimethylsilyl-furo[2,3c]pyridine as an off- 

25 white solid. X H NMR (d 6 DMSO): 6 0.42 (s, 9), 2.65 (s, 3), 8.80 (s, 1) ppm. 

5-A<»tyl-7-chloro-3-chloromercurio-2-trimethylsilyl-£uro[2,3c]pyridine (7.0 g, 14 mmole) 
was suspended in 190 ml of 1:1 water/acetonitrile in a 500 ml one neck round bottom flask 
under nitrogen. The suspension was treated dropwise 60 ml of water containing 
30 potassium iodide (5.1 g, 30.8 mmole) and iodine (3.91 g, 15.4 mmole) and the reaction was 
stirred for 2 h at room temperature. The mixture was diluted with 95 ml water and was 
cooled to -15°C for 1 h. The precipitate was collected, was washed with water, and was 
dried in vacuo to afford 5.38 g (98%) of 5-acetyl-7-cMoro-3-iodo-2-trimethylsilyl- 
furo[2,3c]pyridine as a tan solid (Melting Point: 92-93°C). 

35 
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5-A(»tyl-7-(Woro-34odo-2-tTimethylsilyl-furo[2 > 3c]pyridine (1.51 g, 3.8 mmole) was 
dissolved in 15 ml of methanol in a 100 ml one neck round bottom flask under nitrogen. 
The solution was cooled to 0°C (suspension), was treated with sodium borohydride (135 
mg, 3.6 mmole), and was stirred for 20 min at 0°C followed by 30 min at room 
5 temperature. The mixture was diluted with 15 ml of methanol followed by 15 ml of 
saturated sodium bicarbonate and the suspension was stirred for 3 h at room temperature. 
The methanol was removed in vacuo, the residual slurry was diluted with 15 ml of water, 
and the precipitate was collected. The filter cake was washed with water and was dried 
to give 1.16 g (92%) of 7-chloro-5r(l-hydroxyetliyl)-34odo-furo[2,3c]pyridine as a pale grey 
10 solid. *H NMR (CDC1 3 , TMS): 8 1.58 (d, J = 6.6 Hz, 3), 5.01 (q, J = 6.6, 13.2 Hz, 1), 7.38 
(s, 1), 7.84 (s, 1) ppm. 

7-Chlorc-34odo-5^1-hydro^ethyl)-furo[2,3c]pyridine (4.2 g, 13 mmole) was dissolved in 20 
ml of pyridine in a 200 ml one neck round bottom flask under nitrogen. The solution was 

15 treated with acetic anhydride (7 ml, 62 mmole) and the reaction was stirred 4 h at room 
temperature. The volatiles were removed in vacuo (toluene, 100 ml, azeotrope) and the 
residue was partitioned between 1 x 100 ml of saturated sodium bicarbonate and 3 x 40 
ml of ethyl acetate. The combined organics were dried over anhydrous potassium 
carbonate/magnesium sulfate to afford 4.74 g (quant) of 5-(l-acetoxyethyl)-7-chloro-3-iodo- 

20 furo[2,3c]pyridine as an off-white solid (Melting Point: 102-104°C). 

5-(l-Acetoxyethyl)-7-chloro-3-iodo-furo[2,3c]pyridine (4.37 g, 12 mmole) was combined with 
cuprous iodide (3.41 g, 18 mmole), spray dried potassium fluoride (834 mg, 14.4 mmole), 
and triethylsilyl-trifluoromethane (2.65 ml, 14.4 mmole) in 35 ml of dimethylformamide in 

25 a screw cap pressure tube under nitrogen. The reaction was warmed to 85°C for 5.5 h, 
was cooled , and was diluted with 500 ml of ethyl acetate. The mixture was washed with 
3 x 200 ml of 50% saturated sodium chloride, 1 x 100 ml of 50% saturated disodium 
EDTA, and 1 x 100 ml of saturated sodium chloride. The organics were dried over 
anhydrous potassium carbonate and were concentrated in vacuo to a black oil. The crude 

30 material was chromatographed over 300 g of silica gel (230-400 mesh), eluting with 10% 
ethyl acetateVhexane while collecting 50 ml fractions. Fractions 17-23 were combined and 
concentrated to give 1.7 g (46%) of 5-(l-acetoxyethyl)-7-chloro-3-trifluoromethyl- 
furo[2,3c]pyridine as an off-white solid (Melting Point: 98-99°C). 

35 5-(l-Acetoxyethyl)-7-chloro-3-trifluoromethyl-furo[2,3c]pyridine (1.21 g, 3.9 mmole) was 
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dissolved in 40 ml of dichloromethane in an oven dried 250 ml three neck round bottom 
flask under nitrogen. The solution was cooled to -78°C, was treated dropwise with 
diisobutylaluminum hydride (9.8 ml, 9.8 mmole), and the reaction mixture was stirred for 
1 h at -78°C. The mixture was carefully quenched with 60 ml of 0.5 M sodium potassium 
5 tartrate at -78°C and was stirred vigorously at room temperature for 2 h. The layers were 
separated and the aqueous layer was extracted with 3 x 20 ml of dichloromethane. The 
combined organics were dried over anhydrous potassium carbonate and were concentrated 
in vacuo to give 1.04 g of a white solid. The crude material was chromatographed over 50 
g of silica gel (230-400 mesh) eluting with 20% ethyl acetate/hexane while collecting 9 ml 
10 fractions. Fractions 20-32 were combined and concentrated to give 1.0 g (96%) of 7-chloro- 
5-(l-hydroxyethyl)-3-trifluoromethyl-furo[2,3c]pyridine as a white solid (Melting Point: 90- 
91°C). 

7^^oro-5-(l-hydroxyethyl)-3-trifluoromethyl-furo[2,3c]pyridine (282 mg, 1.1 mmole) was 
15 dissolved in 5 ml of dichloromethane in a 25 ml one neck round bottom flask under 
nitrogen. The solution was cooled to 0°C, was treated with thionyl chloride (116 ul, 1.6 

mmole), and the reaction was stirred for 20 rain at 0°G followed by 2 h at room 

temperature. The reaction was added to 10 ml of saturated sodium bicarbonate, and the 
aqueous layer was washed with 3 x 10 ml of dichloromethane. The combined organics 
20 were dried over anhydrous potassium carbonate and were concentrated in vacuo to provide 
280 mg (93%) of 7-(Moro-5-(l-cUoroethyl)-3-trifluoromethyI-furo[2,3c]pyridine as a pale 
yellow oil. X H NMR (CDClg, TMS): 8 1.93 (d, J = 6.6 Hz, 3), 5.23 (q, J - 6.5, 13 Hz, 1), 
7.77 (s, 1), 8.17 (m, 1) ppm. 

25 4-Amino-6-chloro-2-mercaptopyrimidine mesylate salt (300 mg, 1.1 mmole) was dissolved 
in 4 ml of dry dimethylformamide in an oven dried 50 ml two neck round bottom flask 
under nitrogen. The solution was cooled to 0°C, was treated with sodium hydride (102 
mg, 2.6 mmole), and the mixture was stirred for 1 h at room temperature. 5-(l- 
Chloroethyl)-7-chloro-3-trifluoromethyl-furo[2,3c]pyridine (300 mg, 1.1 mmole), in 2 x 1 ml 

30 of dry dimethylformamide, was added dropwise to the reaction and the mixture was 
stirred for 24 h. The reaction mixture was diluted with 70 ml of ethyl acetate, was 
washed with 4 x 25 ml of 50% saturated sodium chloride followed by 1 x 25 ml of 
saturated sodium chloride, and the organics were dried over anhydrous potassium 
carbonate. The dried organics were concentrated in vacuo to a yellow paste. The crude 

35 material was chromatographed over 30 g of silica gel (230-400 mesh), eluting with 20% 
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ethyl ac tate/hexane while collecting 9 ml fractions. Fractions 21-36 were combined and 
concentrated to give 299 mg of an off-white solid. Washing with 10% diethyl ether/hexane 
provided 284 mg (66%) of 4-amino-6-chloro-2-(l-(7-chloro-3-trifluoromethyl)- 
furo[2,3c]pyridin-5-yl)ethyltnio)-pyrimidine as a white solid (Melting Point: 169-170°C). 

5 

Example 294 4rAnimo-6-chloro-2-(l-(3-trifluoromethyl)-fiiro[2,3c]pyridin-5- 
yl)ethylthio)-pyrimidine (Cpd #294) 

7-cMoro-5-(l-hydroxyethyl)-3-triflu^ (647 mg, 2.4 mmole) was 

10 combined with 20% palladium hydroxide on carbon (647 mg) in 20 ml of absolute ethanol 
in a 100 ml one neck round bottom flask. The suspension was treated with 1,4- 
cyclohexadiene (2.3 ml, 24.4 mmole) and was warmed to reflux for 4 h. The mixture was 
filtered through celite and the cake was washed with ethanol. The filtrate was 
concentrated in vacuo to an orange paste. The crude material was partitioned between 1 
15 x 25 ml of saturated sodium bicarbonate and 4 x 20 ml of dichloromethane. The combined 
organics were dried over potassium carbonate and were concentrated in vacuo to a pale 
amber oil. The crude material was chromatographedover 30 g of silica gel (230-400 mesh) 
eluting with 35% ethyl acetate/hexane while collecting 9 ml fractions. Fractions 8-11 were 
combined and concentrated to give 188 mg (29%) of recovered 7-chloro-5-(l-hydroxyethyl)- 
20 3-trifluoromethyl-furo[2,3c]pyridine as a white solid. Fractions 17-28 were combined and 
concentrated to provide 339 mg (60%) of 5-(l-hydroxyethyl)-3-trifluoromethyl- 
furo[2,3c]pyridine as a white solid (Melting Point: 88-90°C). 

5-(l-Hyb^oxyethyl)-3-truluoromethyl-furo[2 ) 3c]pyridine (324 mg, 1.4 mmole) was dissolved 
25 in 10 ml of dichloromethane in a 50 ml one neck round bottom flask under nitrogen. The 
solution was cooled to 0°C, was treated with thionyl chloride (153 ul, 2.1 mmole), and the 
reaction was stirred for 20 min at 0°C followed by 2 h at room temperature. The reaction 
was added to 20 ml saturated sodium bicarbonate, and the aqueous layer was washed 
with 3 x 10 ml of dichloromethane. The combined organics were dried over anhydrous 
30 potassium carbonate and were concentrated in vacuo to provide 327 mg (94%) of 5-(l- 
(^oroethyl)-3-tTifluoromethyl-furot2,3c]pyridine as a pale yellow oil. *H NMR (CDClg, 
TMS): 8 1.95 (d, J = 6.5 Hz, 3), 5.30 (q, J = 6.5, 13 Hz, 1), 7.81 (s, 1), 8.13 (m, 1), 8.93 (m, 
1) ppm. 

35 4-Amino-6-chloro-2-mercaptopyrinudine mesylate salt (346 mg, 1.3 mmole) was dissolved 
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in 4 ml of dry dimethylformamide in an oven dried 50 ml two neck round bottom flask 
under nitrogen. The solution was cooled to 0°C, was treated with sodium hydride (118 
mg, 2.9 mmole), and the mixture was stirred for 1 h at room temperature. 5-(l- 
CMoroethyl)-3-trifluoromethyl-furo[2,3c]pvridine (305 mg, 1.2 mmole), in 2 x 1 ml of dry 
5 dimethylformamide, was added dropwise to the reaction and the mixture was stirred for 
72 h. The reaction mixture was diluted with 70 ml of ethyl acetate, was washed with 4 x 
25 ml of 50% saturated sodium chloride followed by 1 x 25 ml of saturated sodium 
chloride, and the organics were dried over anhydrous potassium carbonate. The dried 
organics were concentrated in vacuo to a yellow oil. The crude material was 
10 chromatographed over 30 g of silica gel (230-400 mesh), eluting with 30% ethyl 
acetate/hexane while collecting 9 ml fractions. Fractions 22-42 were combined and 
concentrated to give 325 mg of a yellow foam. Crystallization from 10% diethyl 
ether/hexane provided 253 mg (56%) of 4-amino-6-chloro-2-(l-(3-trifluoromethyl)- 
furo[2,3c]pyridin-5-yl)ethylthio)-pyrimidine as an off-white solid (Melting Point: 91-93°C). 

15 

Example 295 4-Anuno-2-(l-(7-cUoro-3-methyl-furo[2,3c]pyridm-5-yl)ethylthio)-6- 
trifluoromethyl-pyrfmidine (Cpd#295) 

4-Amino-2-mercapto-6-trifluoromethyl-pyrimidine mesylate salt (1.12 g, 3,85 mmole) was 
20 suspended in 12 ml dry dimethylformamide in an oven dried 100 ml one neck round 
bottom flask under nitrogen. The suspension was cooled to 0°C, was treated with sodium 
hydride (331 mg, 8.3 mmole), and the mixture was stirred 1 h at room temperature. 7- 
Chloro-5-(l-chloroethyl)-3-methyl-furo[2,3c]pyridine (805 mg, 3.5 mmole), in 2 x 3 ml dry 
dimethylformamide, was added dropwise to the reaction and the mixture was stirred 48 h. 
25 The reaction mixture was diluted with 120 ml ethyl acetate, was washed with 4 x 50 ml 
50% saturated sodium chloride followed by 1 x 25 ml saturated sodium chloride, and the 
organics were dried over anhydrous potassium carbonate. The dried organics were 
concentrated in vacuo to a pale yellow solid. The crude material was chromatographed 
over 100 g silica gel (230-400 mesh), eluting with 25% ethyl acetate/hexane while 
30 collecting 22 ml fractions. Fractions 21-45 were combined and concentrated to give 1.09 g 
of a white solid which was washed with 10 ml 20% diethyl ether/hexane to afford 997 mg 
of 4-ammo-2-(l-(7-chloro-3-methyl-furo[2,3c]pyridin-5-yl)etiiylthio)-6-trifluoromethyl- 
pyrimidine as a white solid (Melting Point: 172-173°C). 

35 Example 296 4-Amino-6-trifluoromethyl-2-(l-(3-methyl-mro[2,3c]pyridin-5- 
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yl)ethylthio)-pyrimidine (Gpd #296) 

4-Amino-6-trifluoromethyl-2-mercaptopyrimidine mesylate salt (561 mg, 1.93 mmole) was 
suspended in 6 ml dry dimethylformamide in an oven dried 50 ml two neck round bottom 
5 flask under nitrogen. The suspension was cooled to 0°C, was treated with sodium hydride 
(162 mg, 4.04 mmole), and the mixture was stirred 1 h at room temperature. 5-(l- 
cbioroethyl)-3-methyl-furo[2,3c]pyridine (350 mg, 1.75 mmole), in 2 x 2 ml dry 
dimethylformamide, was added dropwise to the reaction and the mixture was stirred 24 h. 
The reaction mixture was diluted with 75 ml ethyl acetate, was washed with 4 x 25 ml 

10 50% saturated sodium chloride followed by 1 x 25 ml saturated sodium chloride, and the 
organics were dried over anhydrous potassium carbonate. The dried organics were 
concentrated in vacuo to a yellow oil. The crude material was chromatographed over 50 g 
silica gel (230-400 mesh), eluting with 35% ethyl acetate/hexane while collecting 9 ml 
fractions. Fractions 40-80 were combined and concentrated to give 290 mg (79%) of 4- 

15 ammo-6-trifluoromethyl-2-(l-(3-meth^ as an 

off-white solid (Melting Point: 198-200°C). 



Example 297 and 298 (SK-M-Ammo-6-trifluoromethyl-2-(l-(3-methylf\u-o[2,3c]pyridin-5- 
yl)ethylthio)-pyrimidine (Cpd #297) and (R)-(+)-4-Amino-6-trifiuoromethyl-2-(l-(3- 
20 methylruro[2,3c]pyridin-5-yl)e&ylthio)-pyrimiaine (Cpd #298) 

Method A: A sample of 4-amino-6-trifluoromethyl-2-(l-(3- 

methylfuro[2,3c]pyridm-5-yl)ethylthio)-pyrinii<iine (Cpd #296; 1.20 g) was resolved using 
chiral HPLC (Chiralcel OI>-H; 46 x 25 cm; 0.5 mL/min; 20% isopropanol/hexane) to 

25 provide (475.5 mg) of (S)-(-)-4-amino-6-trifluoromet^yl-2-(l-(3-methylmro[2,3c]pyridin-5- 
yl)ethylthio)-pyrimidine (13.6 min) and 478.2 mg of (RJ-W^-amino-e-trifluoromethyl^-Q- 
ra-methylfuroE.Sdpyridin-S-yDethyltW^ (21.1 min). The (SM-)-4-amino-6- 
txifluoromethyl-2-(l-(3-methylf^ was dissolved in 
acetone-methylene chloride-methanol solvent mixture, treated with 2.3 g of silica gel and 

30 concentrated at reduced pressure. The free flowing powder was applied to a 25 g column 
of silca gel, packed and eluted with acetone-methylene chloride-methanol (5:93:2), to yield 
367 mg of pure product. The (R)-(+)-4-amino-6-trifiuoromethyl-2-(l-(3- 
methylfuro[2,3c]pyridin-5-yl)ethylthio)-pyrimidine was chromatographed in the same 
fashion to provide 352 mg of pure enantiomer. Cpd 297, Melting Point: 179-181°C; 

35 Optical rotation: [a] D = -132.5° (c = 0.495, CHC1 3 ); > 99% ee. Cpd 298, Melting Point: 
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Method B: A magnetically stirred suspension of sodium hydride (2.55 g, 63.5 mmol, 60% 
oil dispersion) in 110 ml of dimethylfonnamide cooled at 0 °C was treated with 4-amino-6- 
trifluoromethyl-2-mercaptopyrimidine mesylate salt (8.86 g, 30.4 mmol) and the reaction 
mixture stirred for 1 h at ambient temperature. (RM+)-5-(l-Chloroethyl)-3-methyl- 
furano[2,3c]pyridine (5.4 g, 27.6 mmol) in 2 X 10 ml of dimethylformamide was added and 
the reaction mixture was allowed to stir at room temperature for 3.5 days. The contents 
were poured into 800 ml of ice water, extracted with 4 X 100 ml of ethyl acetate. The 
combined organic extracts were washed with 4 X 100 ml of 50% saturated NaCl and dried 
with 1:1 potassium carbonate/anhydrous MgS0 4 and concentrated at reduced pressure. 
Chromatography with 300 g of silica gel, packed and eluted with 38% ethylacetate-hexane 
provided 9.3 g (95%, 94 %ee) of (S)-(-)-4-amino-6-chloro-2-( l-(3-methylfuranot2,3c]pyridin- 
5-yl)ethylthio)-pyrimidine. Recrystallization of the solid with ethyl acetate afforded 6.5 g 
(66%, 97 % ee) of (SM-M-ammo-6-(^oro-2^1^3-methylmrano[2,3c]pyridin-5-yl)ethyltWo> 
pyrimidine (Melting Point: 180.5- 181.5°C; Optical rotation: [ct] D » -131.6° (c = 0.525, 
CHC1 3 )). 

20 Example 299 and 300 (S)-(-)-4-Amino-6-chloro-2-(Hfuro[2,3c]pyridm-5-yl)ethylthio)- 
pyrimidine (Cpd #299) and (R)-(+)-4-Ammo-6-cWoi^2^1-(furo[2,3c]pyridin-5- 
yl)ethylthio)-pyrimidine (Cpd #300) 

Method A: A 200 mg sample of 4-amino-6-chloro-2-(l-(furo[2,3c]pyridin-5- 
25 yl)ethyltWo)-pyrimidine (Cpd #238; racemate) was resolved using a Chiralcel OD-H 
column, eluting with 20% isopropanol/hexane at a flow rate of 0.5 ml/min. Two pools of 
material were isolated with Retention Times of 15.6 min (Cpd 299, 74 mg) and 26.1 min 
(Cpd 300, 97 mg). 

The column isolates were chromatographed independently over 10 g silica gel 
30 (230-400 mesh) eluting with 45% ethyl acetate/hexane while collecting 5 ml fractions. 
Crystallization from hexane/diethyl ether afforded either 55 mg (Cpd 299, Melting Point: 
144-145°C, Rotation: [cc] d 25 = -301.8°) or 59 mg (Cpd 300, Melting Point: 144-145°C, 
Rotation; [a] d 25 = +299.6°) of the enantiomers as white solids. 

35 Method B: 7-Chloro-5-(l-hydroxyethyl)-furo[2,3c]pyridine(3.95 g, 20 mmole) was 
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dissolved in 110 ml methanol containing 20% palladium hydroxide on carbon (lg) in a 200 
ml one neck round bottom flask under nitrogen. The suspension was treated with 
cyclohexene (19.8 ml, 200 mmole) followed by sodium hydroxide (15 ml, 30 mmole) and the 
reaction was refluxed for 3.5 h. The mixture was cooled, filtered through celite, and the 
5 filter cake was washed well with fresh methanol. The filtrate was concentrated in vacuo 
to a yellow paste. The residue was partitioned between 1 x 50 ml water and 4 x 25 ml 
dichloromethane, the organics were dried over potassium carbonate and were concentrated 
in vacuo to a pale oil (3.16g). The crude material was chromatographed over 125 g silica 
gel (230-400 mesh), eluting with 60% ethyl acetate/hexane while collecting 22 ml fractions. 
10 Fractions 32-72 were combined and concentrated to give 2.52 g (77%) of the title 

compound 5-(l-hydroxyethyl)-furo[2,3c]pyridine as a pale oil. ^-NMR (CDClg, TMS): 5 
1.55 (d, J=6.5 Hz, 3), 4.19 (bs, 1), 5.01 (q, J=6.5, 13 Hz, 1), 6.78 (d, J=2 Hz, 1), 7.56 (s, 1), 
7.76 (d, J=2 Hz, 1), 8.76 (s, 1) ppm. 

15 Part 1: 5-(l-Hydroxyethyl)-furo[2,3c]pyridine (11.3 g, 69.4 mmole) was combined 

with porcine pancreatic lipase type (II) (16.5 g) and 2,2,2 trifluoroethyl butyrate (41.8 ml, 
227 mmole) in 226 ml diethyl ether in a 500 ml one neck round bottom flask under 
nitrogen. The reaction was stirred 9 days at room temperature, was filtered to removed 
the enzyme, and the filter cake was washed well with diethyl ether. The filtrate was 

20 concentrated in vacuo to a pale oil. The residue was azeotroped with 3 x 200 ml toluene 
and was pumped at hi vac at 40°C for 3h. The crude material was chromatographed over 
300 g silica gel (230-400 mesh), eluting with 60% ethyl acetate/hexane while collecting 50 
ml fractions.^ Fractions 10-18 were combined and concentrated to provide 7.53 g (46.5%) of 
(RH+)-5-(l-butyiyloxy>furo[2,3c]pyridine (*H NMR (CDC1 3 , TMS): 8 0.94 (t, J=7.4 Hz, 3), 

25 1.61-1.74 (m, 5), 2.36 (m, 2), 6.04 (q, J=6.6 Hz, 13.2 Hz, 1), 6.79 (m, 1), 7.59 (s, 1), 7.75 (d, 
J=2.1 Hz, 1), 8.85 (s, 1) ppm; Rotation (c = 1): [a] d 25 = + 84.0°; 99% ee) as a pale oil. 
Fractions 27-63 were combined and concentrated to give 5.03 g, (44.5%) of (S)-(-)-5-(l- 
hydroxyethyl)-furo[2,3c]pyridine (Melting Point: 59-61°C; Rotation (c = 1): [cc] d 25 = -35.8°) 
as an off-white solid. 

30 

Part 2: (R)-(+)-5-(l-butyryloxy)-furo[2,3c]pyridine (7.5 g, 32.2 mmole) was 
dissolved in 88 ml methanol in a 200 ml one neck round bottom flask under nitrogen. The 
solution was treated with 2N sodium hydroxide (35.4 ml, 70.8 mmole), the reaction was 
stirred for 1 h, and the volatiles were removed in vacuo. The residue was partitioned 
35 between 1 x 25 dichloromethane and 1 x 100 ml water. The insoluble material was 
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removed by filtration through celite. The layers were separated and the aqueous layer 
was further extracted with 3 x 25 ml dichloromethane. The combined organics were dried 
over potassium carbonate and were concentrated in vacuo to give 4.68 g (89%) of the title 
compound (RM+>5-(l-hydroxyethyl)-furo[2,3c]pyridine as a white solid (Melting Point: 60- 
5 61°C; Rotation (c = 1): [a] d 25 = + 37.0°). 

(RH+)-5<l-Hydroxyethyl)-furo[2,3c]pyridine (6.87 g, 25.7 mmole) was combined with 
benzoic acid (3.86g, 31.6 mmole), and triphenylphosphine (8.29 g, 31.6 mmole) in 125 ml 
dry tetrahydrofuran in a 200 ml one neck round bottom flask under nitrogen. The 

10 solution was treated dropwise with diethyl-azidodicarboxylate (moderate add rate, allow 
some exotherm) and the reaction was stirred for 1.5 h at room temperature. The volatiles 
were removed in vacuo and the oily residue was diluted successively with equal volumes 
of diethyl ether and hexane and the white solid was collected by filtration. The filtrate 
was concentrated in vacuo to an amber oil. The crude material was chromatographed over 

15 250 g silica gel (230-400 mesh), eluting with 20% ethyl acetate/hexane while collecting 22 
ml fractions. Fractions 48-95 were combined and concentrated to give 6.87 g (90%) of the 
title compound (SM+)-5-(l-benzoyloxyethylVfuro[2,3c]pyridine as a pale oil (Rotation: 
[a^ 25 = +52.7°); X H NMR (CDC1 3 , TMS): 8 1.79 (d, J=6.7 Hz, 3), 6.32 (q, J=6.7, 13.4 Hz, 
1), 6.80 (m, 1), 7.41-7.48 (m, 2), 7.52-7.60 (m, 1), 7.71 (s, 1), 7.76 (d, J=2.1 Hz, 1), 8.12 (m, 

20 2), 8.95 (s, 1) ppm. 

Part 3: (S)-(+)-5-(l-benzoyloxyethyl)-furo[2,3c]pyridine (6.87 g, 25.7 mmole) was 
dissolved in 88 ml methanol in a 200 ml one neck round bottom flask under nitrogen. The 
solution was treated with 2N sodium hydroxide (28.3 ml, 56.6 mmole), the reaction was 

25 stirred for 2 h at room temperature, and the volatiles were removed in vacuo. The residue 
was partitioned between 1 x 50 ml water and 4 x 25 ml dichloromethane. The organics 
were dried over anhydrous potassium carbonate and were concentrated in vacuo to an 
amber oil. The crude material was chromatographed over 150 g silica gel (230-400 mesh), 
eluting with 65% ethyl acetate/hexane while collecting 22 ml fractions. Fractions 25-70 

30 were combined and concentrated to afford 3.96 g (94%) of the title compound (S)-(-)-5-(l- 
hydroxyethyl)-furo[2,3c]pyridine as a white solid (Melting Point: 60-61°C; Rotation: [a] d 25 
- -35.3°). 

(S)-(-)-5-(l-Hydroxyethyl)-furo[2,3c]pyridine (9.0 g, 55.2 mmole) was dissolved in 35 ml 
35 chloroform in a 200 ml one neck round bottom flask under nitrogen. The solution was 
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treated with triphenylphosphine (28.9 g, 110.3 mmole) followed by carbon tetrachloride 
(106 ml, 1.10 mole) and the reaction was stirred for 24 h at room temperature. The 
solution was diluted with 35 ml hexane, was stirred for 30 min, and the white precipitate 
was removed by filtration. The filter cake was washed with 100 ml 20% diethyl 
5 ether/hexane and the filtrate was concentrated to a small volume (cold bath, not to 
dryness). The residue was chromatographed over 350 g silica gel (230-400 mesh), eluting 
with 15% ethyl acetate/hexane while collecting 50 ml fractions. Fractions 23-48 were 
combined and concentrated to afford 8.48 g (83%) of the title compound (RM+)-5-(l- 
<^oroethyl)-furo[2,3c]pyridine as a low melting off-white solid (Melting Point: 36-38°C; 
10 97% ee; Rotation: [a] d 25 « +73.0°). 

An oven dried 250 ml three neck round bottom flask under nitrogen was charged with 
60% sodium hydride (3.5 g, 87.5 mmole). The hydride was washed with 3 x 7 ml hexane, 
was suspended in 75 ml dry dimethylformamide, and the mixture was cooled to 0°C. The 

15 suspension was treated portionwise with 4-ammo-6-chloro-2-mercaptopyrimidine mesylate 
salt (10.9 g, 42.3 mmole) and was stirred for Ih at room temperature. The reaction 
mixture was treated dropwise with (R)-(+)-5-(l-(Moroethyl)-furo[2,3c]pyridine (7.4 g, 40.6 
mmole) in 1 x 20 ml dimethylformamide (5 ml rinse) and the mixture was stirred 5 days 
at room temperature. The mixture was poured into 400 ml ethyl acetate, was extracted 

20 with 4 x 100 ml 50% saturated sodium chloride, and was dried over anhydrous potassium 
carbonate/magnesium sulfate. The dried organics were concentrated in vacuo to an amber 
oil. The crude material was diluted with acetone/dichloromethane and was 
chromatographed over 450 g silica gel (230-400 mesh), eluting with 45% ethyl 
acetate/hexane, and after a 1,000 ml forerun collecting 50 ml fractions. Fractions 21-63 

25 were combined and concentrated to give 11.05 g (89%, 97.6% ee) of (S)-(-)-4-amino-6- 

{^oro-2-(l-(furo[2,3c]pyridm-5-yl)ethylthio)-pyrinii6 , ine as a white solid. Recrystallization 
from ethyl acetate gave 7.92 g (64%, 99% ee) of (S)-(-)-4-amino-6-chloro-2-(l- 
(raro[2,3c]pyridin-5-yl)ethylthio)-pyrimidine (Melting Point: 169-170.5°C; Rotation: [a] d 25 
= -334°). *H NMR (d 6 DMSO): 5 1.70 (d, J=7 Hz, 3), 5.11 (q, J=6.9, 13.8, Hz, 1), 6.15 (s, 1), 

30 7.00 (m, 1), 7.30 (bs, 2), 7.78 (d, J=l Hz, 1), 8.20 (d, J=2.1 Hz, 1), 8.88 (s, 1) ppm. 

Example 30 1 (S)-(->4-Amino-6-chloro-2-( l-(furo[2,3c]pyridm-5-yl)ethylthio)-pyrimidine 
mesylate salt (Cpd #301) 

35 
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(S)-(-M-Anuno-6-chloro-2-(l-(furo[2,3c]^ (Cpd 299; 2.0 g, 

6.52 mmole) was dissolved in 62 ml ethyl acetate in a 200 ml one neck round bottom flask 
under nitrogen. The solution was seeded with previously prepared material, was treated 
slowly dropwise with methane sulfonic acid (423 ul, 6.52 mmole) in 62 ml diethyl ether, 
5 and was stirred for 2 h at room temperature. The solid was collected, washed with diethyl 
ether, and was dried in vacuo at 50°C to afford 2.57 g (98%) of the title compound (SM-)-4- 
anuno-6-chloro-2-(l-(fuK)[2,3c]pyri^^ mesylate salt as a fine 

white solid (Melting Point: 201-202°C). 

10 Example 302 (SH-H-Amino-6-cMoro-2-(l-(3-methylfuro[2,3c]pyridln-5-yl)ethylthio)- 
pyrimidine, esylate salt (Cpd #302) 

To a solution of (S)-(-)-4-amino-6-chloro-2-(K^ 

pyrimidine (Cpd #290; 1.45 g, 4.53 mmol) in 36 ml of methylene chloride plus 9 ml of 
15 methanol was added 154 ml of diethylether at room temperature. A solution of 

ethanesulfonic acid (0.525 g, 95%, 4.53 mmol, 1.0 eq.) in 54 ml of diethylether was added 
dropwise at room temperature over a 17 min period. After the addition was complete, the 
reaction mixture was seeded with the crystalline salt and stirred overnight at room 
temperature. The gummy insoluble residue which formed initially became a pure white 
20 crystalline solid which was collected by filtration and dried to provide 1.87 g (96%) of (S)-(- 
)-4-ammo-6-cHoro-2-(l-(3-methylfuro[2,3^^ esylate salt 

(Mp. 203-204 °C). 

Example 303 4-ainino-6-chloro-2-(((5-benzyloxy-6-cMoro 

25 

Step 1: To a solution of 2-chloro-6-iodo-3-pyridinol (500 mg, 1.96 mmol), and K2CO3 (690 
mg, 5.0 mmol) in methanol (5 ml) was added benzyl bromide (510 mg, 3.0 mmol). The 
reaction was refluxed for 60 minutes and was allowed to cool to 22°C. The mixture was 
then concentrated in vacuo. The remaining solids were slurried in ethyl acetate and 
30 filtered. The filtrate was dried over MgS0 4 and concentrated in vacuo to yield 416 mg 
(61%) of 2-chloro-3-benzyloxy-6-iodo-pyridine. 

Step 2: 2-Chloro-3-benzyloxy-6-iodo-pyridine (416 mg, 1.2 mmol) in THF (4 mL) was cooled 
to -78°C and treated with n-butyllithium (1.2 mL of 1.6M in hexanes, 1.92 mmol). After 
35 60 minutes, acetaldehyde (237 mg, 5.4 mmol) was added and the reaction was allowed to 
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warm to 22°C over 2 hours. The reaction was quenched with water (5 mL) and 
concentrated in vacuo. The remaining solution was extracted several times with ethyl 
acetate, dried over MgS0 4 , and concentrated in vacuo to yield an oil. The oil was 
chromatographed 1:1 hexane/ethyl acetate to yield 220 mg (70%) of 2-chloro-3-benzyloxy-6- 
5 (l-hydroxyethyl)-pyridine. 



Following the general procedure of Example 253 and making non-critical changes, but 
beginning with 2-cmoro-3-benzyloxy-6-(l-hydroxyethyl)-pyridin e) the title compound is 
prepared 98 mg (65%) mp 70-72°C. 

10 

Example 304 4-ammo-6-chloro-2-(furo[2,3-b]p^ (Cpd 304) 

5-(Chloromethyl)-furo[2,3-b]pyridine was prepared according to the procedures 
outlined in I.N. Houpis, W.B. Choi, P. J. Reider, A. Molina, H. Churcill, J. Lynch, R.P. 
Volante Tetrahedron Lett. 9355-9358 (1994). 

15 

The title compound (Cpd #304; mp 124-126'C.) is prepared according to the procedure 
described for Example 253, part B except that the alkylation is performed with 5= - - ■ - 
(cUoromethyl)-furo[2,3-b]pyridine. 

20 Example 305 6-ammo-2-(2-naphthylmethylthio)-pyrimidine-4-carboxyHc acid ethyl ester; 
(Cpd #305) 

Step 1: Thioorotic acid (1.72 g, 10 .0 mmol) was suspended in 50% EtOH (30 ml), treated 
with sodium hydroxide (880 mg, 22 mmol), then stirred for 5 min at rt. 2-Bromomethyl- 
25 naphthalene (2.21 g, 10 mmol) was added and the reaction heated to reflux for 2 hrs. The 
warm reaction was acidified with IN HC1 (11 ml) and after cooling, the precipitate was 
collected and dried to give 3.03 g (97%) of 6-hy(lroxy-2-(2-naphthylmethylthio)-pyrimidine- 
4-carboxylic acid. 

30 Step 2: A solution of 6-hydroxy-2-(2-naphthylmethylthio)-pyrimidine-4-carboxyUc acid 
(2.50 g, 8.0 mmol) and 1,1-carbonyldiimidazole (1.94 g, 12 mmol) in DMF (30 ml) were 
stirred for 30 min, then treated with abs ethanol (8.0 ml). After 1.5 hrs of stirring, the 
reaction was poured onto water, stirred for 20 min, then filtered and dried to give 2.371 g 
(88%) of 6-hydroxy-2-(2-naphthyb^ethylthio)-pyrimidine-4-carboxyHc acid ethyl ester. 
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Step 3: A solution of 6-hydro^-2-(2-naphthylmethylthio)-pyrimidine-4-carboxylic acid 
ethyl ester (2.32 g, 6.81 mmol) and 2-picoline (0.7 ml) in POCl 3 (7 ml) were stirred at rt 
for 3 hrs, then p ured onto ice. The solid was collected by filtration then heated briefly 
with NH 4 OH for 15 min. The solid was collected and recrystallized from methanol to yield 
5 1.72 g (70%) of 6-<Moro-2-(2-naphthylmethylthio)-pyrimidine-4-carboxylic acid ethyl ester, 
mp 95-96°C. 

Step 4: 6-CMoro-2-(2-naphthylmethylthio)-pyi±nidine-4-carboxylic acid ethyl ester (1.107 
g, 2.08 mmol) was dissolved in DMF (9.0 ml), then treated with sodium azide (600 mg, 
10 9.23 mmol) and stirred for 24 hrs. The yellow solution was concentrated in vacuo, then 
diluted with ethyl acetate. The organics were filtered through celite, washed with water 
and brine, then dried with MgS0 4 , and concentrated in vacuo to give 1.20 g (100%+) of 6- 
azo-2-(2-naphthylme1iiylthio)-pyrin^dine-4-carborylic acid ethyl ester: 

15 Step 5: A solution of 6-azo-2^2-naphthylmethyltMo)-pyrimidine-4-carbo3grlic acid ethyl 
ester (1.20 g) in ethyl acetate (45 ml) and ethanol (20 ml) was treated with tin(II) chloride 
(3.80 g, 16.9 mmol) and stirred at~rt for 15 min. The reaction "was^oured ontb 
ice/NaHCOg, filtered through celite, and the filtrate extracted 2x ethyl acetate. The 
organics. were washed with brine, dried with MgS0 4 , and concentrated in vacuo: 646 mg 

20 (62%) of 6-aniino-2-(2-naphthylmethylthio)-pyrimidine-4-carboxylic acid ethyl ester (Cpd 
#305), mp 188-189°C. 

Example 306 (SM-)4-Ammo-2-(3-methyl-furano[2,3c]pyridin-5-yl)etiiylthio-6- 
trifluoromethyl-pyrimidine mesylate salt (Cpd #306) 

25 

(S)-(-)4-Amino-2-(3-methyl-furano[2,3c]pyri 

(354 mg, 1.0 mmole) was dissolved in 25 ml diethyl ether in a 50 ml one neck round 
bottom flask. The solution was treated slowly dropwise with methane sulfonic acid (64 ul, 
1.0 mmole) in 5 ml diethyl ether. The flocculant suspension was allowed to stir for 20 h at 
30 room temperature. The fine white solid was collected, was washed with diethyl ether, and 
was dried in vacuo at 50°C to afford 422 mg (94%) of (S)-(-)4-amino-2-(3-methyl- 
furano[2,3c]pyridin-5-yl)ethylthio-6-tr^ mesylate salt. (Melting 

Point: 161-163°C). 

35 Example 307 4-amino-6-chloro-2-(((5-isobutoxy-6-chloro)-2-pyridyl)-ethyl)thio- 
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pyrimidine (Cpd #307) 

Following th general procedure of Example 303 and making non-critical changes, 
but beginning with isobutyryl chloride, the title compound 4-amino-6-chloro.2-(((5- 
isopropoxy-6-cHoro)-2-pyridyl)-ethyl)thic>-pyrimidine is synthesized, X H NMR (CDClg) 5 
5 7.37 (d, J = 6.2 Hz, 1 H), 7.10 (d, J = 6.2 Hz, 1 H), 6.12 (s, 1 H), 5.06 (q, 1 H), 4.96 (s, 
2 H), 3.77 (d, J = 4.8 Hz, 2 H), 2.15 (m, 1 H), 1.73 (d, J = 5.4 Hz, 3 H), 1.06 (d, J = 5.0 Hz, 
6H). 

Following the above procedures and making non-critical variations, the following 
10 compounds are prepared: 

4-Anuno-6-chlorc-2-(l-(3-trffiuoro^ 
pyrimidine, Mp 91-93° C - 

15 ^ A ^^chloro-2-(l-(7-cWoro-3-trifluoromethylfuro[2,3-d 
pyrimidine, Mp 169-170° C 



4-Aimnc>-6-cMoro-2-( l-(3-fl™ 

20 4-Ammo-6^(5hloro-2-(l-(3-((2,2,2-trmuoro)ethyl)furo[2,3-d 

4-Ammc-6-chW2-(l-(3-((l-M^ 
yl)ethyl)thic-pyrimidine, • - - ■ 

25 4-Amino-6-chloro-2-( l-(3-cyanomro[2,3-c]pyridm-5-yl)ethyl)tW<>pyrinudine, 
4-Ammo-6-cMoro-2-(l-(3-carbomethox^^ 

4-Amino-6-chlorc)-2-(l-(3-aminocarbinylfuro[2,3-c]pyridin-5-yl)ethyl)thio-pyri^ 

30 

4-Amino-6-(&loro-2-(l-(3-(N,N-cUm^ 
pyrimidine, 



^Amino-6-cMoro-2-(l-(3-(methylsulfonylam 
35 pyrimidine, 
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4^Amino-6-chloro-2-(l-(3^methylcarboxyamino)furo[2,3-c]pyridin-5-yl) 

4-Ammo-6-chloro-2-(M3-phenylfuro[2,^ 

5 4-Amino-6-chloro-2-( l-(3^tert>-butyl)furot2,3-c]pyridin-5-yl)ethyl)thio-pyriim 

4-Amino-6K^oro-2-(l-(3-<^cloprop 

4-Ammo-6-trifluoromethyl-2-(l-(3-fluoro^ 

10 

4-Aniino-6-trffluoromethyl-2-(l-(3-((2,2^ 
pyrimidine, 

4-Aiiiiiio-6-trifluoromethyl-2-( l-(3-(( l-trifluoromethyl-2,2,2-trifluoro)ethyl)furo[2,3- 
15 c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Ammo-6-ta^uoromethyl-2-(l-(3-<yai^ 

4-Amino-6-tri£luoromethyl-2-( 1^3-carbomethoxyfiiro[2,3-c]pyridin-5-yl)ethyl)thio- 
20 pyrimidine, 

4-Amino-6-trifluoromethyl-2^1-(3-anunocarbinylfuro[2,3-c]pyridin 
pyrimidine, 

25 4-Amino-6-trifluoromethyl-2-(l-(3-(N^ 
yl)ethyl)thio-pyrimidine, 

4-Amino-6-trifluoromethyl-2-(l-(3-(met^ylsulfonylamino)furo[2,3-c]pyri 
pyrimidine, 

30 

4-Amino-6-trifluoromethyl-2-(l-(3-(methy 
pyrimidine, 

4-Amino-6-trifluoromethyl-2-(l-(3-phenylfa^ 

35 
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4-Ammo-6-trifluoromethyl-2-(l-(3-(te^ 

4-Amino-6-ti^uoromethyl-2-(l-(3<y^^ 

5 4-Amino-6-cyano-2-(l-(3-fluorofuro[2,3^ 

4-Ammo-6-cyano-2-(l-(3-<(2,2,2-trifluoro)e^ 

4-Amino-6-cyano-2-(l-(3-((l-tr&^ 
10 yl)ethyl)thio-pyrimidine, 

4-Ammo-6-cyano-2-(l-(3-cyanofuro[2,3-c]py^ 

4-Aimno-6<yano-2-(H3-carbomethox^^ 

15 

4-Amino-6-cyano-2-( l-(3-aminocarbinylfuro[2 ,3-c]pyridin-5-yl)ethyl)tbio-pyiimidine, 

4-Ammo-6-<yano-2-(l-(3-(N,N-<Hmet^^ 
pyrimidine, 

20 

4-Ammo-6-cyano-2-(l-(3-(methylsulfonylamino)f^ 
4-Anrino^^ano-2-(l-(3-(methylcarboxyan^ 
25 4-Ammo-6<;yano-2-(l-(3-phenylfuro[2,3-c]pyri 
4-Aniino-6-cyano-2-(l-(3-(tert^butyl^^ 

4-Anuno-6-cyano-2-(l-(3-cyclopropylfuro[2,3-c]pyridin-5-yl)ethyl)thio-pyr^ 

30 

4-Anurio-6-cMoro-2-(l-(3-fluorothieno^ 

4-Annno-6-cMoro-2-(l-(3-(<2,2,2-triflu^^^ 
pyrimidine, 

35 
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4-Ainmo-6-<&loro-2-(l-(3-((l-ti^uoro^ 
yl)ethyl)tWo-pyrimidine, 

4-Ammo-6-cMoro-2-(l-(3-cyanofoieno[2^^ 

5 

4-Amino-6-cMoro-2-(l-(3-carbometho^hieno[2,3-c]pyridin-5-yl)ethyl)tW 

4-Amino-6-cMoro-2-(l-(3-aimnocarb^ 

10 4-Ainmo-6-cMoro-2-(l-(3-(N,N-dimethy^ 
pyrimidine, 

4-Aimno-6-cMoro-2-(l-(3-(metliylsulfo^^ 
pyrimidine, 

15 

4-Ammo-6-cMoro-2-(l-(3-(methylcarbo^ammo)^ 
pyrimidine, 

4-Animo-6-cmoro-2-(1^3-phenyltMeno[2,3-c]pyridin-5-yl)ethyl)th^ 

20 

4-Aniin<>-6-chloro-2-(l-(3-(tert-buty^^^ 

4-Airrino-6-cMoro-2-(l-(3-<yclopropyltn^^ 

25 4-Amino-6-trffiuoromethyl-2-(l-(3-^ 

4-Animo-6-trffiuoromethyl-2-(l-(3-((2,2,2^ 
pyrimidine, 

30 4-Amino-6-trmuoromethyl-2-(l-(3-((l-M 
c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Anuno-6-trffluoromet%l-2-(l-(3-^^ 

35 4-Amino-6-trifluoromethyl-2-(l-(3-carbometho^hieno[2,3-c]pyridin-5-yl)ethyl)thio- 
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pyrimidine, 

4rAmino-6-trifluoromethyl-2-(l-(3-aminocarbinylthieno[2,3-c]pyri 
pyrimidine, 

5 

4-Amino-6-trifluoromethyl^ 
yl)ethyl)thio-pyrimidine, 

4-Arnmo-6-trifluoromethyl-2-(l-(3-(m 
10 yl)ethyl)thio-pyrimidine, 

4-Armno-6-trifluoromet%l-2-(l-(3-(me 
pyrimidine, 

15 4-Ammo-6-trifluorome1ftyl-2-^ 

4-Amino-6-trifluoromethyl^ 
pyrimidine, 

20 4-Ainmo-6-trifluoromethyl-2-(l-(3-cyck^ 
pyrimidine, 

4-Amino-6-cyano-2-(M3-fluorothieno[23^ 

25 4-Ainmo-6-cyano-2-(l-(3-((2,2,2-txffiuoro^^ 
pyrimidine, 

4-Aramo-6-cyano-2^1^3-((l-trifluoromethyl-2,2,2-trifluoro)ethyl)thieno[2,3-c]py^ 
yl)ethyl)thio-pyrimidine, 

30 

4-Anuno-6-cyano-2^1-(3-cyanotWeno[2,3-c]pyridin-5-yl)ethyl)thio-p3nrimidin 

4-Armno-6-cyano-2-(l-(3-carbomethoxythieno[2^ 

35 4-Amino-6-cyano-2-(l-(3-ammocarbinyltMeno[2,3-c]^ 
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4-Ainmo-6-<yano-2-(l-(3-(N,N-dimethylam^ 
pyrimidine, 

4-Ainino-6-(yano-2-(l-(3-(methylsulfony^^ 
5 pyrimidine, 

4-Aimno-6-<yano-2-(l-(3-(methylca^ 
pyrimidine, 

10 4-Amfoo-6-cyano-2-(l-(3-phenylto 

4-Ammo-6-<yano-2-(l-(3-(tert-butyl^ 

4-Amino-6^ano-2-(H3-cyclopropylthieno[2,3-c]pyridm-5-yl)ethyl)tmVpyri 

15 

4-Amino-6-(^oro-2-(H3-fluoro-m-pyrrolo[2,3-c]pyridm-5-yl)ethyl)tM^ 

4-Aimno-6-cMoro-2-(l-(3-((2,2,2-tri^ 
pyrimidine, 

20 

4- Ammo-6-cMoro-2-(l-(3-((l-trffluorometty^ 

5- yl)e&yl)thio-pyrimidine, 

4-Ammo-6-<^oro-2-(l-(3-cyano-m-pyrrolo[2,3-c]pyridin-5-yl)ethyl)Aio-pyr^ 

25 

4-Ammo-6-cMoro-2-(l-(3-carbomethoxy-lH-py^^ 

4-Ammo-6-cMoro-2^1-(3-aminocarbmyl-m-pyrrolo[2,3-c]pyridin-5-yl)ethyl)tH 

30 4-Amino-6-cMoro-2-(l-(3-(N,N-dimethylaminocarbinyl)-lH-pyrrolot2,3-c]pyridin-5- 
yl)ethyl)thio-pyrimidine, 

4-Ammo-6-c^oro-2-(l-(3Kmethylsulfonylamino)-m-pyrrolo[2,3-c]pyridm-5-yl)ethyl)tM 
pyrimidine, 

35 
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4-Ammo-6-chloro-2-(l-(3-(methylc^ 
pyrimidine, 

4-Ammo-6-<^oro-2^ l-(3-phenyL 

5 

4-Amino-6-<Moro-2-(l-(3-(tei1^ 

4-Ammo-6-<Moro-2-(l-(3-(yclopropyl-m-py^^ 

10 4-Ammo-6-trffluoromethyl-2-(l-(3-fluor^ 
pyrimidine, 

4-Ammo-6-trmuoromethyl-2-(l-(3-((2^ 
yl)etbyl)thio-pyrimidine, 

15 4-Ammo-6-Muoromel%l-2<l-(3-^ 
c]pyridm-5-yl)ethyl)thio-pyriimdine, 



4-Ammo-6-trffluoromet%l-2-(l-(3-cyaro^ 
pyrimidine, 

20 

4-Ainmo-6-trffluoromethyl-2-(H 
pyrimidine, 

4-Ammo-6-trffluoromethyl-2-(l-(3-ammo^ 
25 pyrimidine, 

4-Animo-6-trffluoromethyl-2-(^ 
yl)ethyl)thio-pyrimidine, 

30 4-Amino-6-trmuoromethyl-2-(l-(3-(methyl8ulfonylamino)-lH-pyrrolo[2,3-c]pyri^ 
yi)ethyl)thio-pyrimidine, 

4-Ammo-6-trmuoromethyl-2-(l-(3-(methylcarboxyamino)-lH-pyrrolo[2,3-c]pyridin-5- 
yl)ethyl)tiuo-pyrimidine, 

35 
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4-Animo-6-trifluoromethyl-2-(l-(3-phe 
pyrimidine, 

4-Amino-6-tiifluoromethyl-2-(l-(3-(tert^^^ 
5 pyrimidine, 

4-Amino-6-trifluoromethyl-2-(l-(3-^ 
pyrimidine, 

10 4-Ammo-6-cyano-2-(l-(3-fluoro-lH-pyrrolo[2 > 3-c]pyridin-5-yl)ethyl)thio-py^ 

4-Aimno-6-cyan<>-2-(l-(3-((2,2,2-ti^ 
pyrimidine, 

15 4-Ammo-6-cyano-2-(l-(3-((l-trifluoromet^^ 
yDethyDthio-pyrimidine, 

4-Ainmo-6-<yano-2-(l-(3-cyano-lH-pyrrol^^ 

20 4-Amino-6-cyano-2-(l-(3-carbometb.oxy-lH^^ 

4-Amino-6-cyano-2-(l-(3-aminocarbmyl-lH-pyrrolo[2,3-c]pyridin-5-yl)ethyl)th^ 

4-Amino-6-cyano-2-(H3<N,N-dimethylammocarbmyl)-lH-pyirolo[2,3-c]pyridin-5- 
25 yl)ethyl)thio-pyrimidine, 

4-Amino-6-cyano-2-(l-(3-(methylsulfonylamino)-lH-pyrrolo[2,3-c]pyridin-5-yl)ethyl)thio- 
pyrimidine, 

30 4-Amino-6-cyano-2-( l-(3-(methylcarboxyamino)- lH-pyrrolo[2,3-c]pyridm-5-yl)ethyl)thio- 
pyrimidine, 

4-Ainmo-6-cyano-2-(l-(3-phenyl-lH-pyrrolot2,3-c]pyridin-5-yl)ethyl)thio-pyriini 
35 4-Ammo-6-cyano-2-(l-(3-(tei1>butyD 
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4-Anuno-6-<yano-2-(X-(3-cydopropyl^ 



4-Amino-6-cMoro-2-(l-(3-fluoro-l-meth^^ 
pyrimidine, 

5 

4-Ammo-6-chloro-2-(l-(3-((2,2,2-trifl^^ 
yl)ethyl)ttoo-pyrimidine, 

4-Ammo-6-<Moro-2-(l-(3-((l-trffluoro^ 
10 c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Anuno-6-cMoro-2-(l-(3-<yano-l-metn^^ 
pyrimidine, 

15 4-Ainmo-6-<Moro-2-(l-(3-carbome1fooxy-l-^ 
pyrimidine, 

4-Ainmo-6-cMoro-2^ H3-animocarM^ 
pyrimidine, 

20 

4-Animo-6-chloro-2-(l-(3-(N,N-dimethylam 
yl)ethyl)tWo-pyrimidine, 

4-Amino-6-chloro-2-(l-(3-(methylsulfo^ 
25 yl)ethyl)thio-pyrimidine, 

4-Animo^chloro-2-(M3^methylcarbo^amino)-l-methyl-lH-pyrrolo[2,3K;]pyridm^5- 
yl)ethyl)tMo-pyrimidine, 

30 4-Amino-6-chloro-2-( l-(3-phenyl-l-methyl- lH-pyrrolo[2,3-c]pyridin-5-yl)ethyl)thio- 
pyrimidine, 

4-Amino-6-<^oro-2-(l-(3-(teii>butyl)-l-met^ 
pyrimidine, 

35 
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4-Ammo-6-chloro-2-(H3-<yclopro^ 
pyrimidine, 

4-Amino-6-trifluoromethyl-2-(l-(3-fluoro-l-metiiyl-lH-pyrrolo[2,3-c^ 
5 pyrimidine, 

4- Amino-6-trffiuoromethyl^ 

5- yl)ethyl)tM>-pyrimidine, 

10 4-Ainino-6-trifluoromethyl-2-(l-(3-((l^ 

pyrrolo[2,3K;]p3nddin-5-yl)ethyl)thio-pyrimidine, 

4-Ammo-6-trifluoromethyl-2-(l-(3-cy^ 
pyrimidine, 

15 

4-Amino-6-trifluoromethyl-2-(l-(3-carbom 
yl)ethyl)thio-pyrimidme, 

4-Amino-6-trifluoromethyl-2-(l-(3-ainmocarbmyl-l-methyl-lH-pyr^ 
20 yl)ethyl)thio-pyrimidine, 

4-Amino-6-trifluoromethyl-2-( l-(3-(N,N-dimethylaminocarbinyl)- 1-methyl- lH-pyrrolo[2,3- 
c]pyridm-5-yl)ethyl)tmVpyrimidine, 

25 4-Aimno-6-trifluoromethyl-2-(l-(3-(meta^ 
c]pyridm-5-yl)ethyl)tmVpyrimidine, 

4- Ammo-6-trifluoromethyl-2-(l-(3-(methyte 

5- yl)ethyl)tmo-pyrimidine, 

30 

4-Anuno-6-trifluoromethyl-2-(l-(3-ph^ 
pyrimidine, 

4-Amino-6-trifluoromethyl-2-(l-(3-(tert-butyl)-l-methyl-lH-pyirolo[2,3-c]pyridin-5- 
35 yl)ethyl)thio-pyrimidine, 
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4-Ammo-6-trifluoromethyl-2-(l-(3^d 
yl)ethyl)tMo-pyrimidine, 

4-Amino-6-(^ano-241-(3-fluoro-l-^ 
5 pyrimidine, 

4-Ammo-6-cyano-2^H3^(2,2,2-trifluor^ 
yl)ethyl)tMo-pyrimi<iine, 

10 4-Aimno-6-<yano-2-(M3-((l-trifluorom 
c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6Kyano-2-(H3^ano-l-methyl-lH-pyrrolo[2,3-c]pyridin-5-yl)ethyl^ 
pyrimidine, 

15 

4-Animo-6-<yano-2^1<3^arbomethoxy-l-me 
pyrimidine, 

4-Amino-6-cyano-2-(K3-ammocarbinyl-l-methyl-lH-pyrrolo[2,3-c]pyridin- 
20 pyrimidine, 

4-Amino-6^ano-2-(l<3-(N,N^limethylammo 
yl)ethyl)tbio-pyrimidine, 

25 4-Aim^o-6^ano-2-(l<3-(methykulfonylammo 
yl)ethyl)tWo-pyrimidine, 

4-Animo-6-cyano-2-(l-(3-(methylcarboxyamino)-l-^ 
yl)ethyl)thio-pyrimidine, 

30 

4-Ammo-6-cyanoT2-(l-(3-phenyl-l-methyl-lH-pyrrolo[2,3-c]pyridin-5-yl)ethyl)tbio^ 
pyrimidine, 

4-Ainino-6-(^ano-2-(1^3-(tert-butyl)-l-methyl-lH-pyrrolo[2,3-c]pyridm-5-yl)eth^ 
35 pyrimidine, 
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4-Ammo-6-<^ano-24 l-(3-cyclopro 
pyrimidine, 

4-Ammo-6-trifluoromethyl-2-(l-(7-<&lor^^^ 

5 

4-Ammo-6-trifluoromethyl-2-(l-(3-methyu^ 

4-Ammo-6-trifluoromethyl-2-(M^ 

10 4-Aimno-6-trifluoromethyl-2-(l-(3,3-^ 
pyrimidine, 

4-Ajnmo-6-taifluoromethyl-2-U^^ 

15 4-Amino-6-tri£luoromethyl-2-(l-(7-chloro-3-ethylfuro[2,3-c]py^ 
pyrimidine, 

4-Ammo-6-trifluoromethyl-2-(l-(3-(l-methylethyl)furo[2,3-c]pyri 
pyrimidine, 

20 

4-Ammo-6-<yano-2-(l-(7-cMorofuro[2,3^ 
4-Anuno-6-cyano-2-(l-(furo[2,3-c]pyrid^ 
25 4-Ammo-6-(yano-2-(l-(7-chloro-2-methy^^ 

4-Animo-6-cyano-2-(l-(2-methylfuro[2,3-c]pyrid^ 
4-Ainmo-6-cyano-2-(l-(3-methylfuro[2,3-c]^ 

30 

4-Animo-6-cyano-2-(l-(2,3-dmy<lrofuro[2,3-c]^ 

4-Ammo-6-<yanor2-(H3,3-dimethyl-2,3-dmydrofuro[2,3-c]pyridin-5-yl)et^yl)tM 
pyrimidine, 

35 
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4-Amino-6nyano-2-(l-(3^thylfuro[2,3-c]^ 

4-Amino-6-cyano-2-(l-(7<Moro-3,3-dimethyl-2^ 
pyriinidine, 

5 

4-Amino-6-cyano-2-(1^7-cMoro-3-ethyl^^ 
4-Amino-6-<yano-2<l-(3-(l-methylet^ 
10 4-Amino-6-cyano-2-( H7-chlorotWeno[2,3^]pyridin-5-yl)ethyl)thio-pyrimidine, 
4-Amino-6-<yano-2<l-(tMenb[2,3-c]py^^ 
4-Amino-6-<^ano-2-(l-(7-(^oro-2-me^ 

15 

4-Amino-6-(yano-2-(l-(2-methyltfiieno[2,3-^ 

4-Amino-6-(yano-2-(l-(3-metiiyltW^ 

20 4-Amino-6-cyano-2-( H2,3-dihydrothieno[2,3-c]pyridin^^ 

4-Amino-6-(yano-2-(l-(3,3-dimethyl-2,3-dihyd^^ 
pyrimidine, 

25 4-Amino-6-cyano-2-( l<3^thylthienot2,3-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Ainmo-6-(yano-2^1-(7-cMoro-3,3-dimethy^ 
pyrimidine, 

30 4-Amino-6-cyano-2-(l-(7-(^oro-3-ethylthieno[2,3-c]pyri(lin-5-yl)ethyl)thio-pyrim 
4-Ammo-6-(yano-2^ l-(3-(l-methyte 
4-Ammo-6-<yano-2-(l-(7-chloro-lH-pyrrolo[^^ 

35 
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4-Animo-6-cyan<>2-(l-(lH-pyrTolo[2,3^ 

4-Anuno-6-cyano-2-(l-(7-chloro-2-methyl-^ 
pyrimidine, 

5 

4-Aniino-6-cyano-2-( l-(2-methyl- lH-pyrrolo[2,3-c]pyridin-5-yl)ethyl)tMo-pyrimidine, 

4-Amino-6-cyano-2-(1^3-methyl-lH-pyrrolo[2,3-c]pyridin-5-yl)e^ 

10 4-Amino-6-cyano-2-( l-(2,3-dihydro-m-pyrrolo[2,3-c]pyridin-5-yl)etliyl)thio-pyrimidine, 

4-Ammo-6-cyano-2-(l-(3,3-dmiethyl-2,3-dmyfo 
pyrimidine, 

15 4-Amino-6-cyano-2-( l-(3-ethyl-m-pyrrolo[2,3-c]pyri<im-5-yl)etW 

4-Animo-6-<yano-2-(l-(7-cMoro-3,3-dim^ 
yl)ethyl)thio-pyrimidine, 

20 4-Ammo-6-<yano-2-(l-(7-<Moro-3-ethyl-m-p^ 

4-Amino-6-cyano-2-( l-(3-( 1-methylethyl)- lH-pyrrolo[2,3-c]pyridin-5-yl)ethyl)thio- 
pyrimidine, 

25 4-Ammo-6-cyano-2-(l-(7-cMoro-l-methyl-ffl-^^ 
pyrimidine, 

4-Anuno-6-cyano-2^1-(-l-methyl-m 

30 4-Ammo-6-cyano-2-(l-(7-chloro-2-met%l-l-m^ 
pyrimidine, 

4-Ammo-6-cyano-2^H2-methyl-l-methyl-lH-pyrrolo[2,3-c]pyridm-5-yl)ethyD 
pyrimidine, 

35 
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4-Ammo-6-<yano-2-(l-(3-methyM^ 
pyrimidine, 

4-Ammo-6-<yano-2-(l-(2,3-dmydro-l-meth^^^ 
5 pyrimidine, 

4-Animo-6-cyano-2-(l-(3,3-dimet^ 
yl)ethyl)thio-pyrimidine, 

10 4-Ammo-6-cyano-2-(l-(3-ethyl-l^^ 

4- Ammo-6-(^ano-2-(l-(7-<^oro-3,3-dim^ 

5- yl)ethyl)thio-pyrimidine, 

15 4-Aimno-6-<yano-2^1-C7-c^ 
pyrimidine, 

4-Ainmo-6-<yano-2-(l-(3-(l-methyle^ 
pyrimidine, 

20 

4-Amino-6-chloro-2-( H7-cWorotmeno[2,3-c]pyridm-5-yl)ethyl)thio-pyrimidine, 
4-Anuno-6-cMoro-2-(l-(tmeno[2,3-c]pyri&^ 
25 4-Amino-6-<ftloro-2-(l-(7-cMoro-2-m^ 

4-Animo-6^oro-2^H2-methylthieno[2,3-c]pyridin-5-yl)ethyl)tmo-pyri 
4-Ammo-6-chloro-2-(l-(3-methylthieno[2,3-c]pyridin-5-yl)ethyl)thio-pyri 

30 

4-Ammo-6-chloro-2-(l-(2,3-dmydrothieno^ 

4-Annno-6-(toloro-2-(l-(3,3-<umethyI-2,3-<^ 
pyrimidine, 

35 
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4-Amino-6-<^oro-2-(l-(3-ethylthieno[2,3-c]^ 

4-Amino-6-chloro-2-(l-(7-chloro-3,3-dim 
pyrimidine, 

5 

4-Amino-6-chloro-2-(l-(7-cMoro-3-^^ 

4-Amino-6-chloit)-2-(l-(3-(l-methylethyl)thieno[2,3-c]pyridin-5-yl)e& 

10 4-Amino-6-chloro-2-(l-(7-chloro-lH-^^ 

4-Amino-6-chloro-2-( l-( lH-pyrrolo[2,3-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Anmio-6-<^oro-2-(l-(7-chloro-2-^ 
15 pyrimidine, 

4-Amino-6-chloro-2-( H2-methyl-m-pyrrolo[2,3^]pyridin-5-yl)ethyl)thio-p3Tiinidine, 
4-Anuno-6-<Moro-2-(H3-methyl-m-pyrrolo[2,3Kj]pyridin-5-yl)e^ 

20 

4-Ammo-6^oro-2-(M2,3-dihy<lro-m^ 

4-Amino-6-<Moro-2-(l-(3,3-du3iethyl-2,3-d^ 
pyrimidine, 

25 

4-Amino-6-chloro-2-( l-(3-ethyl- lH-pyrrolo[2 ,3^]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Annno-6-Aloro-2-(l-(7-(^loro-3,3-dimethyl-2,3-dihydro-lH-pyrrolo[2,3^ 
yl)ethyl)thio-pyrimidine, 

30 

4-Anuno-6-c&loro-2-(l-(7-chloro-3-et%^ 

4-Amino-6-chloro-2-(l-(3-(l-methylethyD^ 
pyrimidine, 

35 
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4-Ammo-6-cMoro-2-(l-(7-chloro-l-methyl-m-^^ 
pyrimidine, 

4-Ammo-6-chloro-2-(l^l-methyl-^ 

5 

4-Aniino-6-c^oro-2-(l-(7-cMoro-2-methyl^ 
pyrimidine, 

4-Ammo-6-chloro-2-(l-(2-methyl-l-met^ 
10 pyrimidine, 

4-Aimno-6-(Moro-2^1-(3-methyl-l-m^ 
pyrimidine, 

15 4-Anuno-6-<^oro-2-(l-<2,3-dmydro-l-m^ 
pyrimidine, 

4-Ammo-6-chloro-2-(l-(3 l 3-dimethyl-2^ 
yDethyDthio-pyrinmidine, 

20 

4-Animo-6-cMoro-2-(l-(3-ethyl-l-m^ 

4- Ammo-6-<^oro-2-(l-(7-<mloro-3,3-dimet^ 

5- yl)ethyl)thio-pyrimidine, 

25 

4-Aimno-6-(fcloro-2-(l-(7-<^on>-3-ethyl-l-^^ 
pyrimidine, 

4-Amino-6-chloro-2-( l-(3-( 1-methylethyl)- 1-methyl- lH-pyrrolo[2,3-c]pyiidin-5-yl)ethyl)thio- 
30 pyrimidine, 

4-Animo-6-trifluoromethyl-2-(l-(7-chloro^^ 

4-Amino-6-trifluoromethyl-2-(l-(thieno 

35 
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4-Ammo-6-trifluoromethyl-2-(l-(7-^ 
pyrimidine, 

4-Amino-6-trifluoromethyl-2-(l-(2-methylthieno[2,3-c]pyridin-5-yl)ethy 

5 

4-Amino-6-teifluoromethyl-2-(l-(3-methylthieno[2,3-c]pyridin-5-yl)ethyD 
4-Ainmo-6-trifluoromethyl-2-(l-(2,3-d^^ 

10 4-Amino-6-tri£luoromethyl-2-( l-(3,3-dimethyl-2,3-dihydrothieno[2,3-c]pyridin-5- 
yl)ethyl)thio-pyrimidine, 

4-Amino-6-trifluoromethyl-2-(l-(3-^^ 

15 4-Ammo-6-trifluorome£hyl-2-(l-(7-^ 
yl)ethyl)thio-pyrimidine, 



4-Amino-6-trifluoromethyl-2-(l-(7^ 
pyrimidine, 

20 

4-Ammo-6-frm\ioromethyl-2-(l-(3-(l-m^ 
pyrimidine, 

4-Ainmo-6-trffluoromethyl-2-(l-(7-cM^ 
25 pyrimidine, 

4-Arm^o-6-ti^uoromethyl-2-(l-(-lH-pyra 

4-Animo-6-trifluoromethyl-2-(l-(7-^^ 
30 pyrimidine, 

4-Armno-6-trifluoromethyl-2-(l-(2^ 
pyrimidine, 

35 4-Ainino-6-trifluoromethyl-2-(l-(3-methyl- 
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pyrimidine, 

4-Ainmo-6-trifluoromethyl-2-(l-(2,3-dm^ 
pyrimidine, 

5 

4-Ammo-6-ti^uoromethyl-2-(l-(3,3- 
yl)ethyl)thio-pyrimidine, 

4-Ainmo-6-trifluoromet^yl-2-(l<3-ethyl-lH-pyrrolo[2,3-c]pyridin-5-y^ 

10 

4- Ammo-6-trifluoromethyl-2-(l-(7^n^^ 

5- yl)ethyl)thio-pyriinidine, 

4-Animo-6-trifluoromethyl-2-Q^^ 
15 pyrimidine, 

4-Amino-6-trifluoromethyl-2-(H3-(l^ 
pyrimidine, 

20 4-Aiiuno-6-trifluoromethyl-2-^ 
pyrimidine, 

4-Ainmo-6-trifluorometfayl-2^1-(-l-methyl-lH-pyrrolo[2,3-^ 
pyrimidine, 

25 

4-Aiinno-6-trifluoromethyl-2-(1^7-cM^ 
yl)ethyl)tMo-pyrimidine, 

4-Amino-6-trifluoromethyl-2-(l-(2-m 
30 pyrimidine, 

4-Aimno-6-trifluon>mefoyl-2-(l^^ 
pyrimidine, 

35 4-Animo-6-trifluoromethyl-2-(142,3-dmydro-l-methyl-lH-pyrrolo[2,3-c]pyridin-5- 
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yl)ethyl)thio-pyrimidine, 

4-Amino-6-trifluoromethyl-2-(l-(3,3-dimethyl-2,3-dihydro-l-me&^ 
c]pyridin-5-yl)ethyl)thio-pyrimidine, 

5 

4-Ammo-6-trifluoromethyl-2-(l-(3-e^ 
pyrimidine, 

4-Ammo-6-trifluoromethyl-2-(l-(7-^ 
10 c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-trifluoromethyl-2-(l-(7-chloro-3-etixyl-l-methyl-lH-pyrro 
yl)ethyl)tWo-pyriinidirie, 

15 4-Amino-6-trifluoromethyl-2-(l-(3Kl-methylethyl)-l-methyl-lH-p 
yl)ethyl)thio-pyrimidine, 

4-Anuno-6-trifluoromethyl^ 

20 4-Ammo-6-trifluoromethyl-2-(l-(3,7-dfc^ 

4-Amino-6-trifluoromethyl-2-(l-(3-bromofuro[23-c]pyridin-5-yl)ethy 

4-Ammo-6-trifluoromethyl-2-(l-(3^ 
25 pyrimidine, 

4-Ammo-6-trifluoromethyl-2-(l-(7-chloro-3-^ 
pyrimidine, 

30 4-Amino-6-cyano-2^1-(3-chlorofuro[2,3-c]pyridin-5-yl)ethyl)thi6-pyrimidine, 
4-Ainuio-6-cyano-2-(l-(3,7-dicMorofuro[2,3-c]pyridm-5-yl)ethyl)thio-pyri 
4-Ajnino-6-cyano-2-(1^3-bromofuro[2,3^]pyri<Un-5-yl)ethyl)thio-pyriniidine, 

35 
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4-Amino-6-<yano-2-(l-(3-bromo-7-chloron^ 

4-Ainino-6-cyano-2-(l-(7-chloro-3-methyl^ 

5 4-Amino-6-chloro-2-( 1^3^hlorothieno[2,3<]pyridin-5-yl)ethyl)tliio-pyrimidine, 

4-Amino-6-cMoro-2-(l-(3,7-dicblorothte^ 

4-Amino-6K^oro-2-(l-(3-bromothieno^ 

10 

4-AmiBO-6-chloro-2-(l-(3-bromo-7-^ 
4-Amino-6-c^oro-2-(l-(7-<^oro-3-me^ 
15 4-Amino-6-trifluoromethyl-2-(1^3K^orothieno[2,3-c]pyridiri-5-yl)eth 
4-Ainino-6-trifluort>methyl-2-(l^ 
4-Amino-6^trifluoromethyl-2-(H^ 

20 

4-Amino-6-trifluorome1hyl-2^1-(3-bro^ 
pyrimidine, 

4-Amino-6-trifluoK)methyl-2-(l-(7-chloro-3-methylthieno[2^-c]pyri 
25 pyrimidine, 

4-Amino-6-<yano-2-(l-(3<MorotMeno[2,3-c]pyri&^ 

4-Ainino-6-(yano-2-(l-(3,7-di<^orotto^ 

30 

4-Amino-6-(yano-2-(l-(3-bromothieno[2,3-c]pyridin-5-yl)ethyl)thio-pyrinu 
4-Aimno-6-(yano-2-(l-(3-bromo-7-chlorotta^ 
35 4-Aniino-6-cyano-2-(M7-chloro-3-methylthte^ 

-164- 



WO 96/35678 PCTYUS96/06119 
4-Ammo-6^1oro-2-(1^3-c±ioro-^ 

4-Ammo-6-chloro-2-(l-(3,7-(U<^oro-lH-py^^ 

5 4-Amino-6-chloro-2-( l-(3-bromo-m-pyrrolo[2,3-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Ammo-6-<^oro-2-(l-(3-bromo-7-chloro-m-p^ 
pyrimidine, 

10 4-Ammo-6-cWoro-2-<l-(7-chloro-3-methyM 
pyrimidine, 

4-Anuno-6-trffluorometfiyl-2-(l-(3-^ 
pyrimidine, 

15 

4-Aimno-6-trffluoromethyl-2^1-(3,7^ 
pyrimidine, 

4-Ammo-6-trffiuoromethyl-2-(l-(3-bromo-m^ 
20 pyrimidine, 

4-Aimno-6-trinuorometftyl-2^^ 
pyrimidine, 

25 4-Amino-6-trifluoromethyl-2-(l-(7-cMor^^ 
pyrimidine, 

4-Ammo-6Kyano-2-(l-(3-(Moro-lH-py^^ 
30 4-Amino-6^ano-2-(l-(3,7-dichloro-lH-pyrrolo[2,3-c]pyridin-5-yl)ethyl)thio-pyrimidm 
4-Amino-6-cyano-2-(l<3-bromo-lH-pyrrolo[2,3-c]pyri(iin.5-yl)ethyl)^o-pyrimidine, 
4-Ammo-6-cyano-2-(l-(3-bromo-7-(Moro-lH-pyrrolo[2,3-c]pyridin-5-yl)ethyl)tm 

35 
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4-AmiBO-6-cyano-2-(l-(7-(^oro-3-me^ 
pyrimidine, 

4-Ammo-6-<Moro-2-(l-(3-chloro-l-methy^ 
5 pyrimidine, 

4-Ammo-6-cMoro-2-(l-(3,7-dicHoro-l-methyl^^ 
pyrimidine, 

10 4-Aimno-6-(Moro-2-(l-(3-bromo-l^ 
pyrimidine, 

4-Ammo-6-cMoro-2-(l-(3-bromo-7-chloro^^ 
pyrimidine, 

15 

4-Ammo-6rcMoro-2-(l-(7-<^oro-3-methyW^ 

pyrimidine, . _ 

4-Amino-6-trifluoromethyl-2-( l-(3-chloro-l-methyl- lH-pyrrolo[2,3-c]pyridin-5-yl)ethyl)tbio- 
20 pyrimidine, 

4-Ammo-6-triauoromethyl-2-(l<3,7-dichloro-l-methyl-lH-pyrrolo[2,3-c]pyridm 
yl)ethyl)tMo-pyrimidine, 

25 4-Amino-6-trifluoromethyl-2-( l-(3-bromo-l-methyl- lH-pyrrolo[2,3-c]pyridin-5-yl)ethyl)thio- 
pyrimidine, 

4-Ammo-6-trffluoromethyl-2-(l-(3-te^ 
. yl)ethyl)thio-pyrimidine, 
30 

4-Animo-6-trffluoromet%l-2-(l-(7-chlor^^^ 
yl)ethyl)thio-pyrimidine, 

4-Ammo-6-cyano-2-(l-(3-cWoro^-metiiyl-m-pyrrolo[2,3-c]pyridm-5-yl)ethyl)to 
35 pyrimidine, 



-166- 



WO 96/35678 PCT/US96/06119 

4-Anuno-6-<yano-2-(l-(3,7-dich^ 
pyrimidine, 

4-Ammo-6-<yano-2-(l-(3-bromo-l-methyl-m 
5 pyrimidine, 

4-Animo-6-<yano-2-(l-(3-bromo-7-^ 
pyrimidine, 

10 4-Amino-6-cyano-2-(l-(7-cMoro-3-methyl^^^ 
pyrimidine, 

4-Ammo-6-trffluoromethyl-2-(l-(3-^ 
pyrimidine, 

15 

4-Ainmo-6-cyano-2-(l-(3-trifluon>mefo^^ 

4-Ammo-6-trffluoromethyl-2-(l-(7-^^ 
pyrimidine, 

20 

4-Ainmo-6-cyano-2-(l-(7-cMoro-3- 
pyrimidine, 

4-Ammo-6-chloro-2-(l-(3-trmuoromethylthieno[2,3-c]pyridm-5-yl)ethyl)tW^ 

25 

4-Anuno-6-trmuoromethyl-2-(l-(3-t^ 
pyrimidine, 

4-Ammo-6-cyano-2-(l-(3-tafluoromethylto 

30 

4-Ammo-6-chloro-2-(l-(7-chloro-3-ti^ 
pyrimidine, 

4-ArmW6-trffluoromethyl-2-(l-(7-chlo^ 
35 yl)ethyl)tbio-pyrimidine, 
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4-Ammo-6-cyano-2-(l-(7-chloro-3-trifl™^^ 
pyrimidine, 

4-Ammo-6-<^oro-2-(M3-trffl^^ 
5 pyrimidine, 

4-Animo-6-trffluorome1^ 
pyrimidine, 

10 4-Animo-6-cyano-2-(l-(3-trifluoro^ 
pyrimidine, 

4-Ammo-6-cWoro-2-(l-(7-(Moro-3-tri^^ 
pyrimidine, 

15 

4-Ammo-6-trinuoromethyl-2-(1^7 
yl)ethyl)tmo-pyrimidine, 

4-Anunor6-<yano-2-(l-(7-cMoro-3-trffl^^ 
20 pyrimidine, 

4-Ammo-6-cWoro-2-(M3-trifluoromethyl-l-methyl-lH-pyrrolo[2,3-c]pyri 
pyrimidine, - 

25 4-Ammo-6-trffluoromethyl-2-(l-(3-M^ 
yl)ethyl)thio-pyrimidine, 

4-Ammo-6-<yano-2-(l-(3-trifluoromethyl^^ 
pyrimidine, 

30 

4-Ammo-6-<&loro-2^1-(7-cMoro-34rifl 
yl)ethyl)thio-pyrimidine, 

4-Amino-6-trifluoromethyl-2-(l-(7-c^^ 
35 c]pyridin-5-yl)ethyl)thio-pyrimidine, 
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4-Amino-6-(yano-2-(l-(7-chloro-3-trifluoromethyl-l-methyl-lH-pyrrolo[2,3-c]py^ 
yl)ethyl)thio-pyrimidine, 
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TABLE I 
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Example 


IC50 
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TABLE I (Cont'd) 





Example 


IC50 


Example 


IC50 


Example 


IC50 
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0.03 
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1.00 


149 


0.05 


5 
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30 
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166 


0.02 


185 


1.0 


204 


95 @ 
l]iM 


5 


167 


5.00 


186 


0.5 


207 


0.068 




168 


0.05 


187 


0.6 


208 


1 




169 


30 @ 
50]iM 


188 


50.00 


209 


63 @ 
lpM 


10 




50pM 




1.00 


210 


















15 










212 


60 @ 
l]iM 




173 


10.0 


192 


0.02 


213 


92% @ 
lpM 




174 


0.5 


193 


0.93 


214 


0.178 


20 


175 


8.0 


194 


0.034 


215 


0.033 




176 


25.0 


195 


50 


216 


0.03 




177 


37 @ 
50|iM • 


196 


10 


217 


95% @ 
1 viM 




178 


0.5 


197 


71 @ 
1 jiM 


218 


92% @ 
1 ]iM 




179 


0.5 


198 


10 


219 


93% @ 
lliM 










1 ]iM 


220 


50 








200 
















lpM 








183 


0.04 


202 


85 @ 
lyM 






II 184 


3.0 


203 


98® 
l]iM 







-172- 



W096A3S678 



PCT/US96/06119 



20 



Example 


IC50 


Example 


IC50 


Example 
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0.068 
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0.07 
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262 


0.5 
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1 UM 
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1 230 
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1 ]iM 
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l]iM 
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0.17 


253 


. 0.2 
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0.16 
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1 pM 
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79% @ 
1 jiM 
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0.1 
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0.026 
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0.1 
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0.011 
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0.5 


276 


50 
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0.088 
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0.03 


277 


0.5 
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0.116 
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0.03 
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Example 


IC50 


Example 


IC50 


Example 


IC50 
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1 
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0.014 


298 


0.079 
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0.017 
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95% @ 1 
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40% @ 50 
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1.0 
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TABLE II 





Example 


IC50 


Example 


IC50 


Example 


IC50 




193 


5.25 


214 


0.487 


233 


0.067 




194 


0.049 
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0.017 
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0.131 


5 
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40% @ 
50]iM 
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10 
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229 
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FORMULAE 




Cpd 



Cpd #6 



H2 N N' 



A s /CH 2 H^-0CH 3 



Cpd #8 



OH 



Ji X 

Cpd #5 ^^ch 3 



Cpd #7 



Cpd #9 
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Cpd #34A Cpd #35 




:h 3 
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Cpd #40 



OCH 3 



Cpd #41 
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Cpd #71 Cpd #72 
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BO 
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Cpd #87 C pd #88 
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CI 
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Cl 
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H '? Hs ?/°. 

H 3 C— C— Si 
H 3 C H 3 C 
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A. 
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CH 3 -S0 2 -OH NH 2 
(S)-(-)-enantiomer 

Cpd #306 
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Chart B 
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15 where m is 0 or 1; 

R 1 is selected from the group consisting of -CsCH, -CO^R 53 , -CONR 54 R 55 , 






R 25 R 24 



where s is 0 or land Rgg, R^, R^, ^23> ^24' and ^25 ^ ^ e same or 
different and are selected from -H, Cj-Cg alkyl, Cj-Cg alkenyl, Cj-Cg 
alkoxy, C r C 6 alkylthio, -C 3 -C 8 cycloalkyl, -CFg, -N0 2 , -halo, -OH, -CN, 
phenyl, phenylthio, -styryl, -C0 2 (R 31 ), -CON(R 31 XR 32 ), -CO(R 31 ), - 
(CH 2 ) n -N(R 31 XR 32 ), -C(OH)(R 31 )(R 33 ), -(CH 2 ) n N(R 31 )(CO(R 33 )), 
(CH 2 ) n N(R 31 )(S0 2 (R 33 )), or where R^ and R^, or R 21 and R 22 , or R^ 
and Rjg are taken together to form a five or six-membered saturated or 
unsaturated ring containing 0 or 1 oxygen, nitrogen or sulfur, where the 
unsaturated ring may be optionally substituted with 1, 2 or 3, Cj-Cg 
alkyl, C r C 6 alkoxy, -OH, -CH 2 OH, -(CH 2 ) n -N(R 31 )(R 32 ), -C 3 -C 8 
cycloalkyl, -CF 3 , -halo, -C0 2 (R 31 ), -CON(R 31 )(R 32 ), -CO(R 31 ), - 
(CH 2 ) n N(R 31 XCO(R 33 )), -(CH 2 ) n N(R 31 )(S0 2 (R 33 )), -CN, -CH 2 CF 3 or - 
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CH(CF 3 ) 2 , or phenyl, and the saturated ring may be optionally 
substituted with 1, 2 or 3, -C r C 6 alkyl, -C r C 6 alkoxy, -OH, -CH 2 OH or - 
(GH^n-NOt^XR^) or one oxo (=0); 
where n is 0-3 and R 31 , R 32 , and R 33 are the same or different and are 
5 selected from 

-H, 

C r C 6 alkyl, 

phenyl optionally substituted with 1, 2, or 3 -halo, C^-Cg alkyl, 
C r C 6 alkoxy, -CPg, -OH or -CN, 
10 or where R 31 and R 32 taken together with the attached nitrogen to form a ring 

selected from -pyrrolidinyl, -piperidinyl, -4-morpholinyl, -4-thiomorpholinyl, -4-piperazinyl, 
-4-d-Cj-CgalkyDpiperazinyl, 

or a member selected from the group consisting of: 
1-cyclohexenyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, 2-imidazolyl, 
15 4-imidazolyl, 2-benzothiazolyl, 2-benzoxazolyl, 2-benzimidazolyl, 2-oxazolyl, 

4-oxazolyl, 2-thiazolyl, 3-isoxazolyl, 5-isoxazoiyl, 5-methyl-3-isoxazolyl, 5-phenyl-3- 
isoxazolyl, 4-thiazolyl, 3-methyl-2-pyrazinyl, 5-methyl-2-pyrazinyl, 6-methyl-2- 
pyrazinyl, 5-chloro-2-thienyl, 3-furyl, benzofuran-2-yl, benzothien-2-yl, 2H-1- 
benzopyran-3-yl, 2,3-dihydrobenzopyran-5-yl, l-methylimidazol-2-yl, quinoxalin-2- 
20 yl, piperon-5-yl, 4,7-dichlorobenzoxazol-2-yl, 4,6-dimethyl-pyrimidin-2-yl, 

4-methylpyrimidin-2-yl, 2,4-dimethylpyrimidin-6-yl, 2-methylpyrimidin-4-yl, 
4-methylpyrimidin-6-yl, 6-chloropiperon-5-yl, 5-chloroimidazo[l,2-a]pyridin-2-yl, 
l-H-inden-3-yl, l-H-2-methyl-inden-2-yl, 3,4-dihydronaphth-l-yl, S-4- 
isopropenylcyclohexen-l-yl or 4-dihydronaphth-2-yl; 
25 where R 53 is selected from the group consisting of -H, C^-Cgalkyl, C 3 -C 6 cycloalkyl, 

phenyl (optionally substituted with 1, 2, or 3 -halo, Cj-Cg alkyl, Cj-Cg alkoxy, -CF 3 , -OH, 
-CN), or a five or six-membered unsaturated ring containing 0 or 1 oxygen, nitrogen or 
sulfur, where the unsaturated ring may be optionally substituted with -H, Cj-Cg alkyl, 
C r C 6 alkoxy, -OH, -CH 2 OH, or -(CH 2 ) n -N(R 31 )(R 32 ); 
30 where R 54 and R 55 being the same or different are selected from -H, Cj-Cg 

alkyl, allyl, or phenyl (optionally substituted with 1, 2, or 3 -halo, Cj-Cg 
alkyl, Cj-Cg alkoxy or -CF 3 ), or taken together with the attached nitrogen to 
form a ring selected from -pyrrolidinyl, -piperidinyl, -4-morpholinyl, -4- 
thiomorpholinyl, -4-piperazinyl, -4-(l-C 1 -Cgalkyl)piperazinyl; 
35 R 41 and R 42 , being the same or different, are selected from the group consisting of 
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-H and C r C 4 alkyl; 

R^ is selected from the group consisting of -H, C^Cg alkyl, 
-Cg-C 6 cycloalkyl, -CN, -C(0)NH 2 , -C(0)N(C 1 -C 6 alkyl)(C 1 -C 6 alkyl), -C0 2 H, 
-C0 2 (C r C 6 alkyl), -CHgOH, -CH 2 NH 2 or -CF 3 ; 
5 R 13 is selected from the group consisting of -H, C r C 6 alkyl or -CP 3 ; 

Y is selected from -S-, -S(O)-, -S(0) 2 , or -0-; 

R 4 is selected from the group consisting of -H, -OH, halo or -NR 15 R 16 where R 15 is 
-H and R 16 is -H, C r C 6 alkyl, -NH 2 or R 15 and R 16 taken together with the -N form 
1-pyrrolidino, 4-morpholino or 1-piperidino; 
10 R 5 is selected from the group consisting of -H, -C 2 H 4 OH, -C 2 H 4 -0-TBDMS, halo, 

-C 3 -C 6 cycloalkyl, C r C 4 alkyl or C r C 3 alkoxy; 

or R 4 and Rg are taken together to form a five or six-membered saturated or 
unsaturated ring which together with the pyrimidine ring form the group consisting of 7H- 
pyrrolo[2,3-d]pyrimidine, 5,6-dihydro-7H-pyrrolo[2,3-d]pyrimidine, furo[2,3-d]pyrimidine, 
15 5,6-6Uhydro-furo[2,3-d]pyrimidine, thieno[2,3-d]pyrimidine, 5,6-dihydro-thieno[2,3- 
d]pyrimidine, lH-pyrazolo[3,4-d]pyrimidine, lH-purine, pyrinudo[4,5-d]pyriniidine, 
pteridine, pyrido[2,3-d]pyrimidine, or quinazoline, where the unsaturated ring may be 
optionally substituted with 1, 2 or 3, Cj-Cg alkyl, Cj-Cg alkoxy, -OH, -Cr^OH, or 
-(C3H 2 ) a -N(B8 1 XRa2). - C 3"C 8 cycloalkyl, -CF 3 , -halo, -C0 2 (R 31 ), -CON(R 31 )(R 32 ), -COCR^), 
20 -CCH 2 ) n N(R 31 XC0(R 33 )), -(CH 2 ) n N(R 31 ) (S0 2 (R 33 )), and the saturated ring may be 
optionally substituted with 1, 2 or 3, -C r C 6 alkyl, -C r C 6 alkoxy, -OH, -CH 2 OH, or - 
(CH2) n -N(R 31 )(R 32 ) or one oxo (=0); and 

R 6 is selected from the group consisting of -H, -OH, halo, 
-CN, -CF 3 , -C0 2 (R 61 ), -C(0)R 61 or -C(0)N(R 61 XR 62 ) where R 61 and R 62 are the same or 
25 different and are selected from 
-H, 

C r C 6 alkyl, 

phenyl optionally substituted with 1, 2, or 3 -halo, C r C 6 alkyl, C r C 6 alkoxy, 
-CF 3 , -OH, -CN, 

30 or where R gl and Rg 2 taken together with the attached nitrogen to form a ring 

selected from -pyrrolidinyl, -piperidinyl, -4-morpholinyl, -4-thiomorpholinyl, 
-4-piperazinyl, or -4-(Cj-Cg alkyDpiperazinyl; 

with the overall proviso that R 4 and Rg are not both -H; and with the further 
proviso that and Rj^ and R 13 are not both -H except when Rg is selected from -CN, -CF 3 , 

35 -C0 2 (R 61 ), -C(0)R 61 or -C(0)N(R 61 )(R 62 ), or R ± is selected from -C0 2 R 53 or 
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CCOMR^XRgg); 

with the overall proviso that when is not 2- or 3-pyridinyl optionally substituted 
with Cj-C 4 alkyl, a halogen atom, NH 2 or -OH, when m is 0, Y is S, R 13 is -H, R 12 is -H or 
C r C 4 alkyl, R 4 is -H, -OH, halo or NH 2 , R 5 is -H, halo or C r C 4 alkyl and R 6 is from the 
5 group consisting of -H, halo or -OH; 

pharmaceutically acceptable salts, hydrates, N-oxides and solvates thereof; 
other than 

4-ainmo-6-chloro-2-(l-(4-(4-morphoUnylcarbiny 
4-Amino-6-chloro-2-( l-(4-methyl-2-pyridyl)p entyl)thio-pyrimidine. 

10 

2. A compound according to Claim 1 where m is 0, s is 0 and Y is -S. 

3. A compound according to Claim 2 where is CH 3 and R 13 is -H. 

15 4. A compound according to Claim 3 where R 4 is NH 2 , R 5 is -H, and R 6 is CI, CF 3 or 
CN. 

5. A compound according to Claim 3 where Rj is 



25 




6. A compound according to Claim 5 wherein R 4 is NH 2 , R 5 is -H, and R 6 is CI, CF 3 
or CN. 

30 7. A compound according to Claim 3 wherein Rj is a five or six membered saturated 
or unsaturated ring selected from the group consisting of 3-isoquinolinyl, 1-isoquinolinyl, 
2-quinolinyl, 3-quinolinyl, 3-(5,6,7,8-tetrahydro)-isoquinolinyl, l-(5,6,7,8-tetrahydro)- 
isoquinolinyl, 2-(5,6,7,8-tetrahydro)-quinolinyl, 3-(5,6,7,8-tetrahydro)-quinolinyl, 3-(5,6- 
dihydro)-2H-2-pyrindinyl, l-(5,6-dihydro)-2H-2-pyrindinyl, 2-(5,6-dihydro)-lH-l-pyrindinyl, 

35 3-(5,6-dihydro)-lH-l-pyrindinyl, 5-furo[2,3-c]pyridinyl, 6-furo[3,2-c]pyridinyl, 4-furo[3,2- 
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clpyridinyl, 7-ftiro[2,3-c]pyridinyl > 6-furo[2,3-b]pyridinyl, 5-furo[3,2-b]pyridinyl, 5-(2,3- 
dihydro)-furo[2,3-c]pyridinyl, 6-(2,3-dihydro)-furo[3,2-c]pyridinyl, 4-(2,3-dihydro)-furo[3,2- 
cjpyridinyl, 7-(2,3-dihydro)-furo[2,3-c]pyridinyl, 6-(2,3-dihydro)-furo[2,3-b]pyridinyl, 5-(2,3- 
dihydro)-furo[3,2-b]pyridinyl, 6-(l,3-dihydro)-furot3,4-c]pyridinyl > 4-(l,3-dihydro)-furo[3,4- 
5 clpyridinyl, 2-(5,7-dihydro)-fiiro[3,4-b]pyridinyl, 6-(3,4-dihydro)-2H-pyrano[2,3-c]pyridinyl, 
6-(3,4-dihydro)-lH-pyrano[3,4-c]pyridinyl, 7-(3,4-dihydro)- lH-pyrano[4,3-c]pyridinyl, 7-(3,4- 
dihydro^H-pyranotS^-clpyridinyl, S-CS^-dihydro^H-pyranotS^-clpyridinyl, 5-(3,4- 
dihydroVlH-pyranoW.S-clpyridinyl, 8-(3,4-dihydro)-lH-pyrano[3,4-c]pyridinyl, 8-(3,4- 
dihy<lro)-2H-pyrano[2,3-c]p:^dinyl, 7-(3,4-dihydro)-2H-pyrano[2,3-b]pyridinyl, 2-(5,6- 

10 dihy<lro>lH-pyrano[3,4-b]pyridinyl, 2-(5,6^ihydro)-2H-pyrar.o[4,3-b]pyridinyl, 6-(3,4- 
dihydro)-2H-pyrano[3 f 2-b]pyridinyl f 5-lH-pyrrolo[2,3-c]pyridinyl, 6-lH-pyrrolo[3,2- 
clpyridinyl, 4-lH-pyrrolo[3,2-c]pyridinyl, 7-lH-pyrrolo[2,3-c]pyridinyl, 6-lH-pyrrolo[2,3- 
b]pyridinyl, 5-lH-pyrrolo[3,2-b]pyridinyl, 5-(2,3-dihydro)-lH-pyrrolot2,3-c]pyridinyl, 6-(2,3- 
dihydro)-lH-pyrrolo[3,2-c]pyridinyl, 4-(2,3-dihydro)-lH-pyrrolo[3,2-c]pyridinyl, 7-(2,3- 

15 dihydro)-lH-pyrrolo[2,3-c]pyridinyl, 6-(2,3-dihydro)-lH-pyrrolo[2,3-b]pyridinyl, 5-(2,3- 
dihydro)-lH-pyrrolo[3,2-b]pyridinyl, S-Cl.S-dihydroVlH-pyrroloLS^-clpyridinyl, 4-(l,3- 
dihydro)-lH-pyrrolo[3,4-c]pyridinyl, 2-(5 > 7-dihydro)-lHTpyrrolo[3,4-b]pyridinyl, 6-1,7- 
naphthyridinyl, 6-2,7-naphthyridinyl, 7-2,6-naphthyridinyl, 7-1,6-naphthyridinyl, 5-1,6- 
naphthyridinyl, 5-2,6-naphthyridinyl, 8-2,7-napb.thyridinyl, 8-1,7-naphthyridinyl, 7-1,8- 

20 naphthyridinyl, 2-1,7-naphthyridinyl, 2-1,6-naphthyridinyl, 6-1,5-naphthyridinyl, 6- 
(l,2,3,4-tetrahydro)-l,7-naphthyridinyl, 6-(l > 2,3,4-tetrahydro)-2,7-naphthyridinyl, 7- 
(l,2,3,4-tetrahydro)-2,6-naphthyridinyl, 7-(l,2,3,4-tetrahydro)-l,6-naphthyridinyl, 5- 
(l,2,3,4-tetrahydro)-l,6-naphthyridinyl, 5-d,2,3,4-tetrahydro)-2,6-naphthyridinyl, 8- 
(l,2,3,4-tetrahydro)-2,7-naphthyridinyl, 8-(l,2,3,4-tetrahydro)-l,7-naphthyridinyl, 7- 

25 (l,2,3,4-tetrahydro)-l,8-naphthyridinyl, 2-(5,6,7,8-tetrahydro)-l,7-naphthyridinyl, 2- 
(5,6,7,8-tetrahydro)-l,6-naphthyridinyl, 6-(l,2,3,4-tetrahydro)-l,5-naphthyridinyl, 1- 
naphthyl, 2-naphthyl, 5-(l,2,3,4-tetrahydro)-naphthyl, 6-(l,2,3,4-tetrahydro)-naphthyl, 4- 
(2,3-dihydro)-lH-indenyl, 5-(2,3-dihydro)-lH-indenyl, 5-benzofuranyl, 4-benzofuranyl, 6- 
benzofuranyl, 7-benzofuranyl, 5-(2,3-dihydro)-benzofuranyl, 4-(2,3-dihydro)-benzofuranyl, 

30 6-(2,3-dihydro)-benzofuranyl, 7-(2,3-dihydro)-benzofuranyl, 4-(l,3-dihydro)-isobenzofuran, 
5-(l,3-dihydro)-isobenzofuran, 4-lH-indolyl, 5-lH-indolyl, 6-lH-indolyl, 7-lH-indolyl, 4- 
(2,3-dihydro)-lH-indolyl, 5-(2,3-dihydro)-lH-indolyl, 6-(2,3-dihydro)-lH-indolyl, 7-(2,3- 
dihydro)-lH-indolyl, 4-(l,3-dihydro)-lH-isoindolyl, 5-(l,3-dihydro)-lH-isoindolyl, 5-(3,4- 
dihydro)-lH-2-benzopyranyl, 6-(3,4-dihydro)-lH-2-benzopyranyl ( 7-(3,4-dihydro)-lH-2- 

35 benzopyranyl, 8-(3,4-dihydro)-lH-2-benzopyranyl, 5-(3,4-dihydro)-2H-l-benzopyranyl, 6- 
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(3,4-dihydro)-2H-l-ben2opyranyl, 7-(3,4-dihydro)-2H-l-benzopyranyl, 8-(3,4-dihydro)-2H-l- 
benzopyranyl, 5-(l,2 ) 3,4-tetrahydro)-isoquinolinyl, 6-(l,2,3,4-tetrahydro)-isoquinolinyl, 7- 
(l,2,3,4-tetrahydro)-isoquinolinyl, 8-( l,2,3,4-tetrahydro)-isoquinolinyl, 5-( 1,2,3,4- 
tetrahydro)-quinolinyl, 6-(l,2,3,4-tetrahydro)-quinolinyl, 7-(l,2,3,4-tetrahydro)-qtiinolinyl, 
5 8-(l,2,3,4-tetrahydro)-quinolinyl, 5-thieno[2,3-c]pyridinyl, 6-thieno[3,2-c]pyridinyl, 4- 
thieno[3,2-c]pyridinyl, 7-thieno[2,3-c]pyridinyl, 6-thieno[2,3-b]pvridinyl, 5-thieno[3,2- 

b] pyridinyl, 5-(2,3-dihydro)-thieno[2,3-c]pyridinyl, 6-(2,3-dihydro)-thieno[3,2-c]pyridinyl, 4- 
(2,3-dihydro)-thieno[3,2-c]pyridiiiyl, 7-(2,3-dmydrb)-thieno[2,3-c]pyridinyl, 6-(2,3-dihydro)- 
thieno[2,3-b]pyridinyl, 5-(2,3-dihydro)-thieno[3,2-b]pyridinyl, 6-( l,3-dihydro)-thieno[3,4- 

10 clpyridinyl, 4-(l,3-dihydro)-thieno[3,4-c]pyridinyl, 2-(5,7-dihydro)-thieno[3,4-b]pyridinyl, 6- 
(3,4-dihydro)-2H-thiopyrano[2,3-c]pyridinyl, 6-(3,4-iiihydro>lH-tiuopyrano[3,4-c3pyridinyl, 
7-(3,4-dihydro)-lH-thiopyrano[4,3-c]pyridinyl f 7-(3,4-dihydro)-2H-thiopyrano[3,2- 

c] pyridinyl, 5-(3,4-dihydro)-2H-thiopyrano[3,2-c]pyridinyl, 5-(3,4-dihydro)-lH- 
thiopyrano[4,3-c]pyridinyl, 8-(3,4-dihydro)- lH-thiopyrano[3,4-c]pyridinyl, 8-(3,4-dihydro)- 

15 2H-thiopyrano[2,3-c]pyridinyl, 7-(3,4-dihy(iro)-2H-tiuopyrano[2,3-b]pyridinyl, 2-(5,6- 
dihydro)-lH-thiopyrano[3,4-b]pyridinyl, 2-(5,6-dihydro)-2H-thiopyrano[4,3-b]pyridinyl, 6- 
(3,4-dihydro)-2H-thiopyrano[3,2-b]pyridinyl, 5-benzo[b]thiophenyl, 4-benzo[b]thiophenyl, 6- 
benzo[b]thiophenyl, 7-benzo[b]thiophenyl, 5-(2,3-dihydro)-benzo[b]thiophenyl, 4-(2,3- 
dihydro)-benzo[b]thiophenyl, 6-(2,3-dihydro)-benzo[b]thiophenyl, 7-(2,3-dihydro)- 

20 benzo[b]thiophenyl, 4-(l,3-dihydro)-benzo[c]thiophenyl, 5-(l,3-dihydro)-benzo[c]tMophenyl, 
5-(3,4-dihydro)-lH-2-benzothiopyranyl, 6-(3,4-dihydro)-lH-2-benzothiopyranyl, 7-(3,4- 
dihydro)-lH-2-benzothiopyranyl, 8-(3,4-dihydro)-lH-2-benzothiopyraiiyl, 5-(3,4-dihydro)- 
2H-l-benzothiopyranyl, 6-(3,4-dihydro)-2H-l-benzothiopyranyl, 7-(3,4-dihydro)-2H-l- 
benzothiopyranyl, or 8-(3,4-dihydro)-2H-l-benzothiopyranyl; or such five or six membered 

25 ring substituted with 1, 2 or 3, C r C 6 alkyl, C v C e alkoxy, -OH, -CH 2 OH, 

-(CH 2 ) n -N(R 31 )(Rg 2 ), -C 3 -C 8 cycloalkyl, -CFg, -halo, -C0 2 (R 31 ), -CON(R 31 )(R3 2 ), -CO(R 31 ), 
-(CH2) n N(R 31 )(CO(R 3 3)), -(CH 2 ) n N(R 31 XS0 2 (R 3 3)), -CN, -CH 2 CF 3 or -CH(CF 3 ) 2 , or 
phenyl, and the saturated ring may be optionally substituted with 1, 2 or 3, -Cj-Cq alkyl, - 
C r C 6 alkoxy, -OH, -CH 2 OH or -(CH2) n -N(R 31 XR 32 ) or one oxo (=0); 

30 

8. A compound according to Claim 7 wherein R 4 is NH 2 , R 5 is -H, and R 6 is CI, CF 3 or 
CN. 



9. A compound according to Claim 8 wherein Rj^ is a five or six membered saturated or 
35 unsaturated ring selected from the group consisting of 3-isoquinolinyl, 1-isoquinolinyl, 2- 
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quinolinyl, 3-quinolinyl, 3-(5,6,7,8-tetrahydro)-isoquinolinyl, l-(5,6,7,8-tetrahydro)- 
isoquinolinyl, 2-(5,6,7,8-tetrahydro)-quinolinyl, 3-(5,6,7,8-tetrahydro)-quinolinyl, 3-(5,6- 
dwydro)-2H-2-pyrmdinyl, l-(5,6-dihydro)-2H-2-pyrindinyl, 2-(5,6-dihydro)-lH-l-pyrindiiiyl, 
3-(5,6-dihydro)-lH-l-pyrindinyl, 5-roro[2,3-c]pyridinyl, 6-furo[3,2-c]pyridinyl, 4-furo[3,2- 
5 c]pyridinyl, 7-furo[2,3-c]pyridinyl, 6-furo[2,3-b]pyridinyl, 5-ruro[3,2-b]pyridinyl, 5-(2,3- 
dihydro)-furo[2,3-c]pyridinyl, 6-(2,3-dihydro)-furo[3,2-c]pyridinyl, 4-(2,3-dihydro)-furo[3,2- 
clpyridinyl, 7-(2,3-dihydro)-£uro[2,3-c]pyridinyl, 6-{2,3-dihydro)-furo[2,3-b]pyridinyl, 5-(2,3- 
dihydro)-furo[3,2-b]pyridinyl, 6-( l,3-dihydro)-furo[3,4-c]pyridinyl, 4-{l,3-dihydro)-fiiro[3,4- 
c]pyridinyl, 2-{5,7-dihydro)-furo[3,4-b]pyridinyl, 6-(3,4-dihydro)-2H-pyrano[2 > 3-c]pyridinyl, 

10 6-(3,4-dihydro)-lH-pyrano[3,4-c]pyridinyl, 7-(3 > 4-dihydro)-lH-pyrano[4,3-c]pyridinyl, 7-(3,4- 
dihydro)-2H-pyrano[3,2-c]pyridinyl, 5-(3,4-dihydro)-2H-pyrano[3,2-c]pyridinyl, 5-(3,4- 
dihy dro)- lH-pyrano[4,3-c]pyridinyl, 8-(3,4-dihydro)-lH-pyrano[3,4-c]pyridinyl, 8-(3,4- 
dihydro)-2H-pyrano[2,3-c]pyridinyl, 7-(3,4-dihydro)-2H-pyrano[2,3-b]pyridinyl, 2-(5,6- 
dihydro)-lH-pyrano[3,4-b]pyridinyl, 2-(5,6-dihydro)-2H-pyrano[4,3-b]pyridinyl and 6-(3,4- 

15 dihydro)-2H-pyrano[3,2-b]pyridinyl or such five or six membered ring substituted 1, 2 or 3, 
C r C 6 alkyl, C r C 6 alkoxy, -OH, -CH 2 OH, -(CH^-NOtg^Rgg), -C 3 -C 8 cycloalkyl, -CF 3 , 
-halo, -COaCRgi), -CON(R 31 XR 32 ), -CO^), -(CH 2 ) n N(R 31 )(CO(R 33 )), - 
(CH 2 ) n N(R 31 )(S0 2 (R 33 )) > -CN, -CH 2 CF 3 or -CH(CF 3 ) 2 , or phenyl, and the saturated ring 
may be optionally substituted with 1, 2 or 3, -Cj-Cg alkyl, -C r C 6 alkoxy, -OH, -CH 2 OH or 

20 -(CH 2 ) n -N(R 31 )(R 32 ) or one oxo (=0). 

10. A compound according to Claim 1 and selected from the group consisting of: 
(^-JV^-Diethyl-4-[(4-amino^6-chloro-2-pyrimidinyl)thio]-2-^ 194) 
(i^-l-[4-[(4-ammo-6-cMoro-2-pyrimidin^ (Cpd# 199) 

25 (£)-iV-ethyl-iV'-methyl-4-[(4-anu^^ (Cpd# 

203) 

(JS0-N^-Diethyl-4-[(4-aminc-6-chloro-2-pyrimidinyl)thio]-2-pentenamide (Cpd# 207) 
4-Aimno-6-cMoro-2-(l-(3-isoquinolyl)ethyl)tMo-pyrimidine (Cpd# 230) 
4-Ammo-5-bromo-6-cMoro-2-(l-(3-isoqumolyl)ethyl)thic-pyrimidine (Cpd# 231) 
30 4-Animo-6-chloro-2-(l-(3-(5,6,7,8-tetrahy6^ 
(Cpd#233) 

4-^Ammo-6-txuluoromethyl-2-(l-(3-(5 > 6,7,8-tetTahydro-isoquinolyl))ethyl)thio- 
pyrimidine (Cpd# 234) 

4-Amino-6-(^oro-2^1-(7-(&lorofuro[2,3c]pyri&^ (Cpd# 

35 237) 
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4-Ammo-6-cMoro-2-(l-(furo[2,3-c]pyri^ (Cpd# 238) 

4-Amino-6-trifluoromethyl-2-(l-(furo[2,3<]pyridin-5-yl)ethyl)thio-pyrim (Cpd# 

239) 

4-Aniino-6-chloro-2-(l-(7-cUoro-2-methylfviro[2,3c]pyridine-5-yl)ethyl)thio- 
5 pyrrolidine (Cpd #240) 

4-Ammo-6-ti^uoromethyl-2-(l-(7-cM^ 
pyrimidine (Cpd #241) 

4-Amino-6-chloro-2-( l-(2-methylfuro[2, 3c]pyridine-5-yl)ethyl)thio-pyrimidine (Cpd 

#242) 

10 4-Amino-6-txifluoromethyl-2-( l-(2-methylfuro[2,3c]pyridine-5-yl)ethyl)thio- 

pyrimidine (Cpd #243) 

4-Ainmo-6-chloro-2-(l-(3-methylf^ (Cpd 

#246) 

4-Amino-6-chloro-2-( l-(2,3-dihy(kofiiro[2,3c]pyri(ime-5-yl)ethyl)thio-pyrmiidine (Cpd 

15 #247) 

4-Amino-6-chloro-2-(l-(3,3-dimethyl-2,3-d^^ 
pyrimidine (Cpd #248) 

4-Amino-6-chloro-2-( 1^3^thyl£uro[2,3c]pyridine-5-yl)ethyl)tHo-pyrimidine (Cpd 

#249) 

20 4-Amino-6-chloro-2-( l-(7-chloro-3,3-dimethyl-2,3-dihydrofuro[2,3c]pyridine-5- 

yl)ethyl)thio-pyrimidine (Cpd #250) 

4-Aniino-6-chloro-2-(l-(7-c&loro-3-ethylfun^^ 
(Cpd #251) 

4-Ammo-6-cMoro-2-(l-(3-(l-methylethyl)f^^ 
25 (Cpd #252) 

4-ainmo-6-trifluoromethyl-2-(l-(4-(l-d^ 
(Cpd #269) 

4-ammo-6-trifluoromethyl-2-(2-naphthylmethyl)thio-pyrimidine (Cpd #270) 
4-amino-6-trifluoromethyl-2^(4-(l-methylethyl)-2-pyridyl)methyl)thio-pyrim 
30 (Cpd #271) 

4-amino-6-trifluoromethyl-2-(l-(4-(l-methylethyl)-2-pyridyl)ethyl)thio-pyri 
(Cpd #272) 

4-amino-6-trifluorometiiyl-2-((4-(l,l^^ 
(Cpd #273) 

35 6-ammo-2-(2-naphthylmethyl)tiHO-4-pyrimidine carbonitrile (Cpd 277), 
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4-Amino-6-chloro-2-( l-(3-chlorofuro[2,3c]pyridine-5-yl)ethyl)thio-p3nrimidine. (Cpd 

#282) 

4-Animo-6-cWoro-2-(l-(3,7-<Iichloro^ 
(Cpd #283) 

5 4-Ammo-6-cMoro-2^1-(3-bromofuro[2,^ (Cpd 

#284) 

4-Ammo-6-cMoro-2-(l-(3-bromo-7-cMorof^ 
pyrimidine, (Cpd #285) 

4-Ammo-6-cMorc-2-(l-(7-chloro-3-methy^ 
10 pyrimidine, (Cpd #286) 

4-Aminc-6-trifluoromethyl-2-(l-(7-cM^ 
5-yl)ethyl)thio-pyrimidine, (Cpd #287) 

(RM+M-Ammo-6-cMoro-2-( 1^3-^^ 
(Cd#289) 

15 (S)-(-M-Ammc^6-<^oro-2-(l-(3-met^^ 
Cpd #290 

(SH-M-Ammo-6-trifluoromethyl-2-(l-(3-methylmro[2,3c]pyri 
pyrimidine (Cpd #297) 

(S)-(-)-4-Amino-6-chloro-2-( l-(raro[2,3c]pyridm-5-yl)ethyltMo)-pyrimidine (Cpd 

20 #299); 

and pharmaceutically acceptable salts, hydrates, N-oxides and solvates thereof. 

11. A method of treating an individual infected with~"the human immunodeficiency 
virus (HIV) which comprises administering an effective amount of an anti-AIDS compound 
25 of Formula IA 



30 




35 where m is 0 or 1; 
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R 1 is selected from the group consisting of -C=CH, -C0 2 R g3 , -CONR^Rt 



5 




where s is 0 or land R^, R^, R^, R^, R^, and Rgs are the same or 

10 different and are selected from -H, Cj-Cg alkyl, Cj-Cg alkenyl, C r C 6 

alkoxy, C r C 6 alkylthio, -C 3 -C 8 cycloalkyl, -CF 3 , -N0 2 , -halo, -OH, -CN, 
phenyl, phenylthio, -styryl, -003013!), -CON(R 31 )(R 32 ), -CO(R 31 ), -(CH 2 ) n - 
N(R 31 XR3 2 ), -C(OH)(R 31 )(R 33 ), -(CH 2 ) n N(R 31 )(CO(R 33 )), (CH 2 ) n N(R 31 XS0 2 
(Rgg)), or where R2 0 and R^, or R 21 and R^, or R^ ^ ^23 are taken 

15 together to form a five or six-membered saturated or unsaturated ring 

containing 0 or 1 oxygen, nitrogen or sulfur, where the unsaturated ring 
may be optionally substituted with 1, 2 or 3, Cj-Cg alkyl, Cj-Cg alkoxy, - 
OH, -CH 2 OH, -CCH 2 ) n -N(R 31 )(Rg 2 ), -C 3 -C 8 cycloalkyl, -CF 3 , -halo, - 
C0 2 (R 31 ), -CON(R 31 )(R 32 ), -CO(R 31 ), -(CH 2 ) n N(R 31 XCO(R 33 )), - 

20 (CH 2 ) n N(R 31 XS0 2 (R 33 )), -CN, CH 2 CF 3 or -CH(CF 3 ) 2 , or phenyl, and the 

saturated ring may be optionally substituted with 1, 2 or 3, -C r C 6 alkyl, - 
C r C 6 alkoxy, -OH, -CH 2 OH or -(CH 2 ) n -N(R 31 XR 32 ) or one oxo (=0); 
where n is 0-3 and R 31 , R 32 , and R 33 are the same or different and are 
selected from 

25 -H, 

C^-Cg alkyl, 

phenyl optionally substituted with 1, 2, or 3 -halo, Cj-Cg alkyl, 

C 1 -C 6 alkoxy, -CF 3 , -OH or -CN, 
or where R 31 and R 32 taken together with the attached nitrogen to form a ring 
30 selected from -pyrrolidinyl, -piperidinyl, -4-morpholinyl, -4-thiomorpholinylj -4-piperazinyl, 
-4-( 1-Cj-Cgalkyl)piperazinyl, 

or a member selected from the group consisting of: 
1-cyclohexenyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, 2-imidazolyl, 
4-imidazolyl, 2-benzothiazolyl, 2-benzoxazolyl, 2-benzimidazolyl, 2-oxazolyl, 
35 4-oxazolyl, 2-thiazolyl, 3-isoxazolyl, 5-isoxazolyl, 5-methyl-3-isoxazolyl, 5-phenyl-3- 
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isoxazolyl, 4-thiazolyl, 3-methyl-2-pyrazinyl, 5-methyl-2-pyrazinyl, 6-methyl-2- 
pyrazinyl, 5-chloro-2-thienyl, 3-furyl, benzofuran-2-yl, benzothien-2-yl, 2H-1- 
benzopyran-3-yl, 2,3-dihydrobenzopyran-5-yl, l-methylimidazol-2-yl, quinoxalin-2- 
yl, piperon-5-yl, 4,7-dichlorobenzoxazol-2-yl, 4,6-dimethyl-pyrimidin-2-yl, 
5 4-methylpyrimidin-2-yl, 2,4-dimethylpyrimidin-6-yl, 2-methylpyrimidin-4-yl, 

4-methylpvrimidin-6-yl, 6-chloropiperon-5-yl, 5-chloroimidazo[l,2-a]pyridin-2-yl, 
l-H-inden-3-yl, l-H-2-methyl-inden-2-yl, 3,4-dihydronaphth-l-yl, S-4- 
isopropenylcyclohexeii-l-yl or 4-dihydronaphth-2-yl; 

where R 53 is selected from the group consisting of -H, C 1 -C 6 alkyl, C 3 -Cgcycloalkyl, 
10 phenyl (optionally substituted with 1, 2, or 3 -halo, Cj-Cg alkyl, Cj-Cg alkoxy, -CF 3 , -OH, 
-CN), or a five or six-membered unsaturated ring containing 0 or 1 oxygen, nitrogen or 
sulfur, where the unsaturated ring may be optionally substituted with -H, Cj-Cg alkyl, 
. C r C 6 alkoxy, -OH, -CH 2 OH, or -(CH 2 ) n -N(R 31 )(R 32 ); 

where R^ and R 55 being the same or different are selected from -H, C r C 6 
15 alkyl, allyl, or phenyl (optionally substituted with 1, 2, or 3 -halo, Cj-Cg 

alkyl, C r C 6 alkoxy or -CF 3 ), or taken together with the attached nitrogen to 
form a ring selected from -pyrrolidinylj -piperidinyl, -4-morpholinyl, -4- - 
thiomorpholinyl, -4-piperazinyl, -4-(l-Cj-Cga]kyl)piperazinyl; 

R 41 and R 42 , being the same or different, are selected from the group consisting of 
20 -H and C r C 4 alkyl; 

Rj2 is selected from the group consisting of -H, Cj-Cg alkyl, 
-Cg-C 6 cycloalkyl, -CN, -C(0)NH 2 , -C(0)N(C r C 6 alkylXC r C 6 alkyl), -CO2H, 

-C0 2 (G r C 6 alkyl), -CH 2 OH, -CH 2 NH 2 or -CF 3 ; 

R 13 is selected from the group consisting of -H, Cj-Cg alkyl or -CF 3 ; 
25 Y is selected from -S-, -S(O)-, -S(0) 2 , or -O-; 

R 4 is selected from the group consisting of -H, -OH, halo or -NR 15 R 16 where R 15 is 
-H and R 16 is -H, C r C 6 alkyl, -NH 2 or R 15 and R 16 taken together with the -N form 
1-pyrrolidino, 4-morpholino or 1-piperidino; 

R 5 is selected from the group consisting of -H, -C 2 H 4 OH, -C 2 H 4 -0-TBDMS, halo, 
30 -C 3 -Cg cycloalkyl, C r C 4 alkyl or Cj-Cg alkoxy; 

or R 4 and R 5 are taken together to form a five or six-membered saturated or 
unsaturated ring which together with the pyrimidine ring form the group consisting of 7H- 
pyrrolo[2,3-d]pyrimidine, 5,6-dlhydro-7H-pyrTolo[2,3-d]pyrimidine, furo[2,3-d]pyrimidine, 
5,6-dihydro-ruro[2,3-d]pyrimidine, thieno[2,3-d]pyrimidine, 5,6-dihydro-thieno[2,3- 
35 d]pyrimidine, lH-pyrazolo[3,4-d]pyrimidine, lH-purine, pyrimido[4,5-d]pyrimidine, 
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pteridine, pyrido[2,3-d]pyrimidine, or quinazoline, where the unsaturated ring may be 
optionally substituted with 1, 2 or 3, C r C 6 alkyl, C r C 6 alkoxy, -OH, -CH 2 OH, or 
-(CH 2 ) n -N(R3 1 )(R 32 ), -C 3 -C 8 cycloalkyl, -CF 3 , -halo, -C0 2 (R 31 ), -CON(R 31 )(R 32 ), -CO(R 31 ), 
-(CH 2 ) n N(R 31 )(CO(R 33 )), -(CH 2 ) n N(R 31 ) (802(^3)), and the saturated ring may be 
5 optionally substituted with 1, 2 or 3, -C r C 6 alkyl, -C r C 6 alkoxy, -OH, -CH 2 OH, or - 
(CH2) n -N(R 31 XR 32 ) or one oxo (=0); and 

R 6 is selected from the group consisting of -H, -OH, halo, 
-CN, -CF g , -COgCRgx), -C(0)R 61 or -C(0)N(R 61 )(R 62 ) where R 61 and R g2 are the same or 
different and are selected from 
10 -H, 

C r C 6 alkyl, 

phenyl optionally substituted with 1, 2, or 3 -halo, Cj-Cg alkyl, Cj-Cg alkoxy, 
-CF 3 , -OH, -CN, 

or where R 61 and R 62 taken together with the attached nitrogen to form a ring 
15 selected from -pyrrolidinyl, -piperidinyl, -4-morpholinyl, -4-thiomorpholinyl, 
-4-piperazinyl, or -4-(Cj-Cg alkyDpiperazinyl; 

with the overall proviso that R 4 and Rg are not both -H; and with the further 
proviso that and Rj^ and R 13 are not both -H except when R 6 is selected from -CN, -CF 3 , 
-C0 2 (R 61 ), -C(0)R 61 or -C(0)N(R 61 )(R 62 ), or R x is selected from -C0 2 R 53 or 
20 C(0)N(R 54 XR 55 ); 

pharmaceutically acceptable salts, hydrates, N-oxides and solvates thereof; 
other than 

4-ammo-6-<Moro-2-(l-(4-(4-morpholinylcarbinyl)-2-pyrM 
4-Animo-6-c^loro-2-(l-(4-methyl-2-pyridyl)pentyl)tHo-pyrimidine 

25 

12. A method according to Claim 11 where m is 0, s is 0 and Y -S. 

13. A method according to Claim 12 where Rj^ is CH 3 and R 13 is -H. 

30 

14. A method according to Claim 13 where R 4 is NH 2 , R g is -H, and Rg is CI, CF 3 or 
CN. 
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15. A method according to Glaim 12 where Rj is 



5 




■^22 



*23 



16. A method according to Claim 15 wherein R 4 is NH 2 , R 5 is -H, and R 6 is CI, CF 3 or 
10 CN. 

17. A method according to Claim 14 wherein Rj is a five or six membered saturated or 
unsaturated ring selected from the group consisting of 3-isoquinolinyl, 1-isoquinolinyl, 2- 
quinolinyl, 3-quinolinyl, 3-(5,6 ,7,8-tetrahydro)-isoquinolinyl, l-(5,6,7,8-tetrahydro)- 

15 isoquinolinyl, 2-(5,6,7,8-tetrahydro)-quinolinyl, 3-(5,6,7,8-tetrahydro)-quinolinyl, 3-(5,6- 
dihydro)-2H-2-pyrindinyl, l-(5,6-dihydro)-2H-2-pyrindinyl, 2-(5,6-dihydro)-lH-l-pyrindinyl, 
3-(5,6-dmydro)-lH-l-pyrindinyl, 5-furo[2,3-c]pyridmylr6-furo[3,2-c]pyridmyl r 4-furo[3,2- 
c]pyridinyl, 7-furo[2,3-c]pyridinyl, 6-furo[2,3-b]pyridinyl, 5-furo[3,2-b]pyridinyl, 5-(2,3- 
dlhydro)-furo[2,3-c]pyridinyl, 6-(2,3-dihy<iro)-furo[3,2-c]pyridinyl, 4-(2,3-dihydro)-£uro[3,2- 

20 c]pyridinyl, 7-(2,3-dmydro)-furo[2,3-c]pyridinyl, 6-(2,3-dihydro)-furo[2 > 3-b]pyridinyl, 5-(2,3- 
dihydroKuro[3,2-b]pyridinyl, 6-(l,3-dihydro)-furo[3,4-c]pyridinyl, 4-(l,3-dihydro)-furot3,4- 
c]pyridinyl, 2-(5,7-dihydro)-furo[3,4-b]pyridinyl, 6-(3,4-dihydro)-2H-pyrano[2,3-c]pyridinyl, 
S-O^-dihydro^lH-pyranoES^-clpyridinyl, 7-(3,4-dihydro)-lH-pyrano[4,3-c]pyridinyl, 7-(3,4- 
dihydro)-2H-pyrano[3,2-c]pyridinyl, 5-(3,4-dihydro>2H-pyrano[3,2-c]pyridinyl, 5-(3 ,4- 

25 dihydro)-lH-pyrano[4,3-c]pyridinyl, 8-(3,4-dihydro)-lH-pyrano[3,4-c]pyridinyl, 8-(3,4- 
dihydro)-2H-pyrano[2,3-c]pyridinyl, 7-(3,4-dihydro)-2H-pyrano[2,3-b]pyridinyl, 2-(5,6- 
dihydro)-lH-pyrano[3,4-b]pyridinyl, 2-(5,6-dihydro)-2H-pyrano[4,3-b]pyridinyl, 6-(3,4- 
dihydro)-2H-pyrano[3,2-b]pyridinyl, 5-lH-pyrrolo[2,3-c]pyridinyl, 6-lH-pyrrolo[3,2- 
c]pyridinyl, 4-lH-pyrrolo[3,2-c]pyridinyl, 7-lH-pyrrolo[2,3-c]pyridinyl, 6-lH-pyrrolo[2,3- 

30 b]pyridinyl, 5-lH-pyrrolo[3,2-b]pyridinyl, 5-(2,3-dihydro)-lH-pyrrolo[2,3-c]pyridinyl, 6-(2,3- 
dihydro)-lH-pyrrolo[3,2-c]pyridinyl, 4-(2,3-dihydro)-lH-pyrrolo[3,2-c]pyridinyl, 7-(2,3- 
dihydro)- lH-pyrrolo[2,3-c]pyridinyl, 6-(2,3-dihydro)- lH-pyrrolo[2,3-b]pyridinyl, 5-(2,3- 
dihydro)-lH-pyrrolo[3,2-b]pyridinyl, 6-(l,3-dihydro)-lH-pyrrolo[3,4-c]pyridinyl, 4-(l,3- 
dihydrp)-lH-pyrrolo[3,4-c]pyridinyl, 2-(5,7-dihydro)-lH-pyrrolot3,4-b]pyridinyl, 6-1,7- 

35 naphthyridinyl, 6-2,7-naphthyridinyl, 7-2,6-naphthyridinyl, 7-1,6-naphthyridinyl, 5-1,6- 
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naphthyridinyl, 5-2,6-naphthyridinyl, 8-2,7-naphthyridinyl, 8-1,7-naphthyridinyl, 7-1,8- 
naphthyridinyl, 2-1,7-naphthyridinyl, 2-1,6-naphthyridinyl, 6-1,5-naphthyridinyl, 6- 
(l,2,3,4-tetrahydro)-l,7-naphthyridinyl, 6-(l,2,3,4-tetrahydro)-2,7-naphthyridinyl, 7- 
(l,2,3,4-tetrahydro)-2 > 6-naphthyridinyl, 7-( 1,2,3, 4-tetrahydro)- 1,6-naphthyridinyl, 5- 
5 (l^,3,4-tetrahydro)-l,6-naphthyridinyl, 5-(l,2,3,4-tetrahydro)-2,6-naphthyridinyl, 8- 
(l^,3,4-tetrahydro)-2,7-naphthyridinyl, 8-( l,2,3,4-tetrahydro)-l,7-naphthyridinyl, 7- 
( 1^2,3,4-tetrahydro)-l,8-naphthyridinyl, 2-(5,6,7,8-tetrahydro)-l,7-naphthyridinyl, 2- 
(5,6,7,8-tetrahydro)-l,6-naphthyridinyl, 6-( l,2,3,4-tetrahydro)-l,5-naphthyridinyl, 1- 
naphthyl, 2-naphthyl, 5-(l,2,3,4-tetrahydro)-naphthyl, 6-(l,2,3,4-tetrahydro)-naphthyl, 4- 
10 (2,3-dihydro)-lH-indenyl, 5-(2,3-dihydro)-lH-indenyl, 5-benzofuranyl, 4-benzofuranyl, 6- 
benzofiiranyl, 7-benzofuranyl, 5-(2,3-dihydro)-benzofuranyl, 4-(2,3-dihydro)-benzofuranyl, 
6-(2,3-dihydro)-benzofuranyl, 7-(2,3-dihydro)-benzofuranyl, 4-( l,3-dihydro)-isobenzofuran, 

5- (l,3-dihydro)-isobenzofuran, 4-lH-indolyl, 5-lH-indolyl, 6-lH-indolyl, 7-lH-indolyl, 4- 
(2,3-dihydro)-lH-indolyl, 5-(2,3-dihydro)-lH-indolyl, 6-(2,3-dihydro)-lH-indolyl, 7-(2,3- 

15 dihydro)-lH-indolyl, 4-(l,3-dihydro)-lH-isoindolyl, 5-(l,3-dihydro)-lH-isoindolyl, 5-(3,4- 
dihydro)-lH-2-benzopyranyl, e-O^dihydroMH^-benzopyranyl, 7-(3,4-dihydro)-lH-2- 
benzopyranyl, 8-(3,4-dihydro)^lH-2-benzopyranyl, 5-(3,4-dihydro)-2H-l-benzopyranyl > 6- 
(3,4-dihydro)-2H-l-benzopyranyl, 7-(3,4-dihydro)-2H-l-benzopyranyl, 8-(3,4-dihydro)-2H-l- 
benzopyranyl, 5-(l,2,3,4-tetrahydro)-isoquinolinyl, 6-(l,2,3,4-tetrahydro)-isoquinolinyl, 7- 

20 (l,2,3,4-tetrahydro)-isoquin61inyl, 8-(l,2,3,4-tetrahydro)-isoquinolinyl, 5-(l,2,3,4- 

tetrahydro)-quinolinyl, 6-(l,2,3,4-tetrahydro)-quinolinyl, 7-(l,2,3,4-tetxahydro)-quinolinyl, 
8-(l,2 ) 3,4-tetrahydro)-quinoliiiyl, 5-thieno[2,3-c]pyridinyl, 6-thieno[3,2-c]pyridinyl, 
4-thieno[3 > 2-c]pyridinyl, 7-thieno[2,3-c]pyridinyl, 6-thieno[2,3-b]pyridinyl, 5-thieno[3,2- 

b] pyridinyl, 5-(2,3-dihydro)-thieno[2,3-c]pyridinyl, 6-(2,3-dihydro)-thieno[3,2-c]pyridinyl, 

25 4-(2,3-dihydro)-thieno[3,2-c]pyridinyl, 7-(2,3-dihydro)-thieno[2,3-c]pyridinyl, 6-(2,3-dihydro)- 
thieno[2,3-b]pyridinyl, 5-(2,3-dihydro)-thieno[3,2-b]pyridinyl, 6-(l,3-dihydro)-thieno[3,4- 

c] pyridinyl, 4-( l,3-dihydro)-thieno[3,4-c]pyridinyl, 2-(5,7-dihydro)-thieno[3,4-b]pyridinyl 

6- (3,4-dihydro)-2H-thiopyrano[2,3-c]pyridinyl, 6-(3,4-dihydro)-lH-thiopyrano[3,4- 
c]pyridinyl, 7-(3,4-dihydro)-lH-thiopyrano[4,3-c]pyridinyl, 7-(3,4-dihydro)-2H- 

30 thiopyrano[3,2-c]pyridinyl, 5-(3,4-dihydro)-2H-thiopyrano[3,2-c]pyridinyl, 5-(3,4-dihydro)- 
lH-thiopyrano[4,3-c]pyridinyl, 8-(3,4-dihydro)-lH-thiopyrano[3,4-c]pyridinyl, 8-(3,4- 
dihydro)-2H-thiopyrano[2,3-c]pyridinyl, 7-(3,4-dihydro)-2H-thiopyrano[2,3-b]pyridinyl, 2- 
(5,6-dihy dro)- lH-thiopyrano[3 ,4-b]pyridinyl, 2-(5 ,6-dihydro)-2H-thiopyrano[4, 3-b]pyridinyl, 
6-(3,4-dihydro)-2H-thiopyrano[3 ,2-b]pyridinyl, 5-benzo[b]thiophenyl, 4-benzo[b]thiophenyl, 

35 6-benzo[b]thiophenyl, 7-benzo[b]thiophenyl, 5-(2,3-dihydro)-benzo[b]thiophenyl, 4-(2,3- 
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dihydro)-beiizo[b]thiophenyl, 6-(2,3-dihydro)-benzo[b]thiophenyl, 7-(2,3-dihydro)- 
benzo[b]thiophenyl, 4^1,3-dmydro)-benzo[c]thiophenyl, 5-(l,3-dihydro)-benzo[c]thiophenyl, 

5- (3,4-dihydro)-lH-2-benzothiopyranyl, 6-(3,4-dihydro)-lH-2-benzotbiopyranyl, 7-(3,4- 
dihydro)- lH-2-benzothiopyranyl, 8-(3,4-dihydxo)-lH-2-benzothiopyranyl, 5-(3,4-dihydro)- 

5 2H-l-benzothiopyranyl, e-O^-dihydroJ^H-l-benzothiopyranyl, 7-(3,4-dihydro)-2H-l- 
benzothiopyranyl or 8-(3,4-dihydro)-2H-l-benzothiopyranyl; or such five or six membered 
ring substiuted with 1, 2 or 3, C r C 6 alkyl, C r C 6 alkoxy, -OH, -CH 2 OH, -(CH 2 ) n - 
NfRgiXRgg), -C 3 -C 8 cycloalkyl, -CF 3 , -halo, -C0 2 (R 31 ), -CON(R 31 )(R3 2 ), -CO^), - 
(CH 2 ) n N(R 31 )(CO(R33)), -(CH 2 ) n N(R 31 XS0 2 (R 3 3)), -CN, -CH 2 CP 3 or -CH(CF 3 ) 2 , or phenyl, 
10 and the saturated ring may be optionally substituted with 1, 2 or 3, -C r C 6 alkyl, -C r C 6 
alkoxy, -OH, -CH 2 OH or -(CH 2 ) n -N(R 31 )(R 32 ) or one oxo (=0). 

18. A method according to Claim 17 wherein R 4 is NH 2 , R 5 is -H, and R 6 is CI, CF 3 or 
CN. 

15 

19. A method according to Claim 18 wherein Rj is a five or six membered saturated or 
unsaturated ring selected from the group consisting of 3-isoquinolinyl, 1-isoquinolinyl, 2- 
quinolinyl, 3-quinolinyl, 3-(5,6,7,8-tetrahydro)-isoquinohnyl, HS^^S-tetrahydro)- 
isoquinolinyl, 2-(5,6,7,8-tetrahydro)-quinolinyl, 3-(5,6,7,8-tetrahydro)-quinolinyl, 3-(5,6- 

20 d4hydro)-2H-2-pyrindinyl, l-(5,6-dihydro)-2H-2-pyrindinyl, 2-(5,6-dihydro)-lH-l-pyrindinyl, 
3-(5,6-dmydro)-lH-l-pyrindinyl, 5-furo[2,3-c]pyridinyl, 6-furo[3,2-c]pyridinyl, 4-furo[3,2- 
c]pyridinyl, 7-£uro[2,3-c]pyridinyl, 6-furo[2,3-b]pyridinyl, 5-furo[3,2-b]pyridinyl, 5-(2,3- 
dmydro)-furo[2,3-c]pyridinyl, 6-(2,3-dihydro)-furo[3,2-c]pyridinyl, 4-(2,3-dihydro)-furo[3,2- 
c]pyridinyl, 7-(2,3-dihydro)-furo[2,3-c]pyridinyl, 6-(2,3-dmydro)-furo[2,3-b]pyridinyl, 5-(2,3- 

25 dihydro)-furo[3,2-b]pyridinyl, 6-(l,3-d!my(lro)-furo[3,4-c]pyridinyl, 4-(l,3-dihydro)-furo[3,4- 
c]pyridinyl, 2-(5,7-dihydro)-furo[3,4-b]pyridinyl, 6-(3,4-dihydro)-2H-pyranot2,3-c]pyridinyl, 

6- (3,4-dihydro)-lH-pyranot3,4-c]pyridinyl, 7-(3,4-dihydro)-lH-pyrano[4,3-c]pyridinyl, 7-(3,4- 
dihydro)-2H-pyrano[3,2-c]pyridinyl, 5-(3,4-dihydro)-2H-pyrano[3,2-c]pyridinyl, 5-(3,4- 
dihydro)-lH-pyranoE4,3-c]pyridinyl, 8-(3,4-dihydro)-lH-pyrano[3,4-c]pyridinyl, 8-(3,4- 

30 dihydro)-2H-pyrano[2 f 3-c]pyridinyl, 7-(3,4-dihydro)-2H-pyrano[2,3-b]pyridinyl, 2-(5,6- 
dihydro)-lH-pyrano[3,4-b]pyridinyl, 2-(5,6-dihydro)-2H-pyrano[4,3-b]pyridinyl and 6-(3,4- 
dihydro)-2H-pyrano[3,2-b]pyridinyl or such five or six membered ring with 1, 2 or 3, C r C 6 
alkyl, C r C 6 alkoxy, -OH, -CH 2 OH, -(CH 2 ) n -N(R 31 )(R 32 ), -C 3 -C 8 cycloalkyl, -CF g , -halo, - 
C0 2 (R 31 ), -CON(R 31 XR 32 ), -CO(R 31 ), -(CH 2 ) n N(R 31 )(CO(R 33 )), -(CH^NCR^XSO^Rgg)), - 

35 CN, -CH 2 CF 3 or -CH(CF 3 ) 2 , or phenyl, and the saturated ring may be optionally 
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substituted with 1, 2 or 3, -C r C 6 alkyl, -C r C 6 alkoxy, -OH, -CH 2 OH or -(CH 2 ) n - 
N(R 31 )(R 3 2) or one oxo (=0). 

20. A method of treating an individual infected with the human immunodeficiency 
5 virus (HIV) according to Claim 11 where the (1) infected individual is asymptomatic but 
tests positive for the HTV antigen, (2) infected individual is symptomatically sick but does 
not have "full blown AIDS", (3) individual infected with the human immunodeficiency 
virus (HIV) has "full blown AIDS". 

10 21. A method of treating an individual infected with the human immunodeficiency 
virus (HIV) according to claim 11 where the administration is oral and the effective dose 
is from about 0.10 mg/kg/day to about 500 mg/kg/day, 

22. A method of treating an individual infected with the human immunodeficiency virus 
15 (HIV) according to claim 11 where the compound is selected from the group consisting of 
(E)-N,Ar-Diethyl-4-[(4-aimn^ (Cpd# 194) 

(jED-l-[4-[(4-animc^6-<Moro-2-pyrim 

(E)-i\^ethyl-N-methyl-4-[(4-aminc-6-cM^ (Cpd# 

203) 

20 (J^AT,^Diethyl-4-[(4-ammo-6-<^oro^ (Cpd# 207) 

4-Aminc-6-Alorc-2-(l-(34soqumolyl)ethyl)thio-pyrimidine (Cpd# 230) 
4-Amino-5-bromo-6-chloro-2-( l-(3-isoqumolyl)etiiyl)thio-pyrimidine (Cpd# 23 1) 
4-Amino-6-chloro-2-( l-(3-(5 ,6,7,8-tetrahy6!roisoquinolyl))ethyl)thio-pyrimidine 
(Cpd#233) 

25 4-Amino-6-txifluoromethyl-2-(l-(3-(5,6,7,8-tetrahydro-isoquinolyl))ethyl)thio- 
pyrimidine (Cpd# 234) 

4-Anunc-6-(&loro-2-(l-(7-<&lorofuro[2,3c]py^ (Cpd# 

237) 

4-Amino-6-chloro-2-( l-(furo[2,3-c]pyridin-5-yl)ethyl)thio-pyrimidine (Cpd# 238) 
30 4-Amino-6-trifluoromethyl-2-( l-(furo[2,3-c]pyridin-5-yl)ethyl)thio-pyriinidine (Cpd# 

239) 

4-Amino-6-chloro-2-(l-(7-chloro-2-methylfuro[2,3c]pyridine-5-yl)ethyl)thio- 
pyrimidine (Cpd # 240) 

4-Ammo-6-trifluoromethyl-2-(l-(7-chlorc-2-meth^ 
35 pyrimidine (Cpd# 241) 
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4-Amino-6-chloro-2-( l-(2-methylfuro[2,3c]pyridine-5-yl)ethyl)lMo-pyrimidine (Cpd 

#242) 

4-Amino-6-trifluoromethyl-2-(l-(2-m 
pyrimidine (Cpd #243) 

5 4-Amino-6-<Woro-2<l-(3-methylfuro[2^ (Cpd 

#246) 

4-Amino-6-<&loro-2-(l-(2,3-dihyd^ (Cpd 

#247) 

4-Amino-6-cMoro-2-(l-(3,3-dimetky^ 
10 pyrimidine (Cpd# 248) 

4-Amino-6-chloro-2-( 1^3-ethylfuro[2,3c]pyridine-5-yl)ethyl)thio-pyrimidine (Cpd# 

249) 

4-Amino-6K5Moro-2^1-(7-chloro-3,3-dimethyl-2;3-dihydrofuro[2,3c]pyridine-5- 
yl)ethyl)thio-pyrimidine (Cpd #250) 
15 4-Amino-6-chloro-2-(l-(7-<^oro-3-ethylf^ 
(Cpd #251) 

4-Ammo-6-cMoro-2-(l-(3-(l-methylethyl^ 
(Cpd #252) 

4-amino-6-chloro-2-( l-(4-( l-methylpropyl)-2-pyridyl)-ethyl)thio-pyrimidine (Cpd 

20 #256) 

4-amino-6-txifluoromethyl-2-(l-(4-(l-dime^ 
(Cpd #269) 

4-amino-6-trifluorometHyl-2-(2-nap^ 

4-amino-6-trifluoromethyl-2-((4-(l-methyk^ 
25 (Cpd #271) 

4-amino-6-trifluoromethyl-2-(l-(4-(l-^ 
(Cpd #272) 

4-amino-6-trifluoromethyl-2-((4-(l,l-dimefo^ 
(Cpd #273) 

30 6-amino-2-(2-naphthylmethyl)thio-4-pyrimidine carbonitrile (Cpd 277), 

4-Amino-6-chloro-2-(M3-c^lorofurt)[2 > 3c]pyridine-5-yl)ethyl)thio-pyrimidine. (Cpd 

#282) 

4-Amino-6-c&loro-2-(l-(3 > 7-dichlorofuro^ 
(Cpd #283) 

35 4-Amino-6-chloro-2-( l-(3-bromofiiro[2,3c]pyri<iine-5-yl)ethyl)thio-pyriinidine, (Cpd 
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4-Amino-6-cWor<>-2-(l-(3-bromo-7-cWorofuro[2,3c]pyridine-5-yl)ethyl)tM 
pyrimidine, (Cpd #285) 

4-Ammo-6-chloro-2-(l-(7-chloro-3-methylfi^^ 
5 pyrimidine, (Cpd #286) 

4-Amno-6-trifluoromethyl-2-( l-(7^ 
5-yl)ethyl)thio-pyrimidine, (Cpd #287) 

(R)-(+H-Ammo-6-cMoro-2-(l-(3-methyl^ 
(Cpd #289) 

10 (SM-)-4-Ammo-6-cMoro-2-(l-(3-methylf^^ 
Cpd (#290) 

(S)^-H-Aiiiino-6-trmuoromethyl-2-(H3-methylfuro[2,3c]pyridm 
pyrimidine (Cpd #297) 

(S)-(-)-4-Amino-6-chloro-2-( l-(furot2,3c]pyridin-5-yl)ethylthio)-pyrimidine (Cpd 

15 #299); 

and pharmaceutically acceptable salts, hydrates and solvates thereof. 



22. A method according to Claim 21 where the compound is selected from the group 
consisting of (SH-)-4-Ammo-6-chloro-2Kl-(3-methylfuro[2,3c]pyridine-5-yl)etbyl)thio- 

20 pyrimidine; 

(S)-(-M-Aim^c-6-cMoro-2-(l-(3-methytf 
esylate salt; 

(S)-(-M-Airdno-6-trifluoromethyl-2-(l-(3-methylfuro[2,3c]pyridm-5-yl)ethylthio)- 
pyrimidine; 

25 (S)-(-)4-Amino-2-(3-methyl-furano[2,3c]pyridin-5-yl)ethylthio-6-trifluoromethyl- 
pyrimidine mesylate salt; 

(S)-(-)-4-Aimno-6-chloro-2-(l-(furo[2,3c]pyridin-5-yl)ethylthio)-pyrimidine and 
(S)-(-)^.Ammo-6-chloro-2-(l-(furo[2,3c3pyridin-5-yl)ethylthio)-pyriini^ne mesylate 

salt. 

30 

23. A compound according to Claim 1 and selected from the group consisting of 
(S)-(-)-4-Anuno-6-<^oro-2-(l<3-methylfuro[2,3c]pyridine-5-yl)ethyl)thio-pyri 
(S)-(-M-Amino-6-cMoro-2-(l-(3-methylf^^ 

35 esylate salt; 
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(S)-(-M-Ammo-6-trifluoromethyl-2^ 
pyrimidine; 

(S)-(-)4-Amino-2-(3-methyl-fttf 
pyrimidine mesylate salt; 

(SM-M-Ainmo-6-chloro-2-(l-(furo[2,3c]pyri^ and 

(SM-M-Animo-6-c^oro-2-(l-(furo[2,3d 

salt. 
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